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ISOLATION OF SUBTERRANEAN ZONES 

Cross RAferenee To Relaled Applications 
This application Is a continuation-in-part of U.S. patent application serial number 

5 09/969,922, attorney docket number 25791.69, filed on 10/3/2001, ttiat was a 
oontinuation-in-pait of U.S. patent application serial number 09/440,338. attorney 
docket number 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6,328.113, that claimed tlie benefit of the filing date of U.S. proviskwiai patent 
application serial number 60/108.558. attorney docket number 25791.9, filed on. 

10 11/16/1998. the di8dosures<rfwhich are incorporated herein by reference. 

The present application is related to the folkiwing: (1 ) U.S. patent applteatnn serial no. 
09/454.139, attorney docket no. 25791.03.02, filed oh 12/3/1999. (2) U.S. patent 
applteation serial no. 09/510,913. attorney docket no. 25791.7.02. filed on 2/23/2000. 

15 (3) U.S. patent appilcatkm serial no. 09/502.350. attomey docket no. 25791.8.02, filed 
on 2/10/2000. (4) U.S. paterit appiicatkm serial ho. 09/440.338. attomey docket no. 
25791.9.02. filed on 11/15/1999. (5) U;S. patent appKcatibn serial no. 09/523.460. 
attomey docket ho. 25791.1 1.02. filed on 3/1W2000. (6) U.S. patent applcatton serial 
no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 appiicatk>n serial no. 09/51 1 .941 , attomey docket no. 25791 .16.02, filed on 2/24/2000, 
(8) U.S. patent appik^tion serial no. 09/588,946, attomey docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attomey docket no. 
25791.23.02, filed on 4/26/2000. (10) PCX patent appGcation serial no. 
PCT/USOO/18635, attomey docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provisional patent appikation. serial no. 60/162,671, attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provistonal patent appHcatton serial no. 60/154.047. attomey 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. provistonal patent application serial 
no. 60/159.082, attomey docket no. 25791.34. filed on 10/12/1999, (14) U.S. 
provisional patent applteation serial no. 60/159.039, attomey docket no. 25791.36. filed 

30 on 10/12/1999, (15) U.S. provisk)nal patent appHcatk)n serial no. 60/159,033, attomey 
docket no. 25791.37. filed on 10/12^1999. (16) U.S. provisk)nal patent applteation serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. proviskmal 
patent appHcatidn serial no. 60/165.228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provistonai patent applicatton serial no. 60/221.443. attomey 
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docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent applicatkm serial no. 60/233.638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patmt applicatton serial no. 60/237,334, attorney 
5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisk)nal patent applicatton serial 
no. 6Q/270,007r attorney docket no. 25791*50, filed on 2/20/2001; (23) U.S. proviso 
patent appHcatton serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent application serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. pfovisk>nal patent applicatton serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent applicatkm serial no. 60/313,453, attorney docket no. 25791.59, fitod on 
8/20/2001; (27) U.S. provisional patent appltoatton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appltoatton serial 
no. . 60/3318,386, attoniey docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent appltoatton serial no. 09/969,922, attorney docket no. 25791,69, filed on 
10/3^001 , the disclosures of wfilch are Incorporated herein by reference. 

Background off the Invention 

This invention relates generally to oil and gas exptoratton, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exptoratton. 

During oil exptoratton. a wellbore typically traverses a number of zones within a 
subterranean fonmatton. Some cX these subtenanean zxmes will produce oil and gas. 
whito others will not. Further, it is often necessary to isolate subtenanean zones frorh 
25 one another in order to facilitate the exploration for and production of oil and gas. 
Existing methods for isolating subtenanean produdton zones in order to fadiitate the 
exptoratton for and productton of oil and gas are comptox and expensive. 

The present invention is directed to overcoming one or more of the Hmitattons of the 
30 existing processes for isolating subterrar^an zones during oil and gas exptoratton. 

Summary of the Invention 
According to one aspect of the present invention, an apparatus is provkled that 
Inctodes a zonal isolatton assembly indudtog: one or more soHd tubular members, each 
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solid tubular member including one or nrtore external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operabiy coupled to the perforated tubular members for controlling the flow of fiuidic 
materials through the perforated tubular members, one or more temperature sensors 
5 operabiy coupled to one or more of thq perforated tubular members for monitoring the 
operating temparature within the perforated tubular members, one or more pressure 
sensors operabiy coupled to one or more of ttie perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operabiy coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolation assembly, and a controller operabiy coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
nfK)nitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radi$d expansion process perfonmed within the 
wellbore. 

According to another asped of the present invention, a method of iwlating a first 
subterranean zone from a second subten^nean zone in a wellbore is provided that 

20 includes positioning one or more solM tubtilars within the wellbore, the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubuiars 
within the wellbore, the perforated tubuiars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubuiars and perforated tubuiars 
within the wellbore, fluididy coupling the perforated tubuiars and the solid tubuiars, 

25 preventing the passage of fluids from the first subten^anean zone to the second 
si^tenanean zone within the wellbore external to the solid tubuiars arnJ perforated 
tubuiars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubuiars, and controlling the flow of fluidic materials through 
the perforated tubuiars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present Invention, a method of extracting materials 
from a produdng subterranean zorie in a wellbore. at teast a portion of the wellbore 
including a casing, is provided that includes positioning or^e or more solid tubuiars 
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within the wellt)ore, positioning one or more perforated tubuiars within the wellt)ore, the 
perforated tubuiars traversing the producing subtenranean zone, radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within thd wellbore. fluldidy 
coupling the solid tubuiars with the casing, fluidldy coupling the perforated tubuiars 

5 with the solid tubuiars, flutdldy isolating the producing subterranean zone from at least 
one other subterranean zone within the welibore, fluididy coupling at least one of the 
perforated tubuiars with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates ^thln one or more of the perforated tubuiars^ 
Band controlling the flow of fluldic materials through the perforate tubuiars as a functibn 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean rone finom a second subterraneari zone in a wellbore is provided that 
Includes means for positbning one or more solid tubuiars within the wellbore, the solid 

15 tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, means for fluMidy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubuiars and perforated tubuiars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuiars, 
and means for controlling the flow of fiuidic materials through the perforated tubuiars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weibore, at least a portion df the v^lbora 
{nduding a casing, is provide that indudes means for positioning one or more solid 
tubuiars within the wellbore, means for positioning one or more perforated tubuiars 
30 within the wellbore, the perforated tubuiars traversing the prpdiidng subterranean 
zone, means for radially expanding at least one of the sdid tubuiars and the perforated 
tubulara within the wellbore, means for fluidldy coupling the solid tubulara with the 
casing, means for fluididy toupling the perforated tubuiars with the solid tubuiars, 
means for fluididy isolating the produdng subterranean zone from at least one other 



subterranean zone within the wellbore, means for fluididy coupling at least one of the 
. perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, ar^l flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
.5 tubulars as a fundion of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly indudirvg: one or more solid tubular members, each 

10 solid tubular meniber including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to ttie. solid tubular members, 
and one or more solid tubular liners coupled to the Interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of ttie 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the soHd tubuldr members and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and the solid tubular 
Hners are ftxmed by a radial expansion process perfomned within the wellbore. 

According to another aspect df the present invention, a method of isolating a first 
20 subtenanean zone from a second subtenranean zone in a wellbore Is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages wKhin the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluidicty coupling the perforated 
tubulars and the primary sdlid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second sutTtenanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners >^in the interior of one or more of the perforated tubulars, and radially 
30 expanding and plastically defbnming the solid tubuter liners within the interior of one or 
more of the perforated tiibulars to fluidicly seal at least some of the radial passages of 
the perforated tt^iars. 
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According to another aspect of the present invention, a method of extracting nnaterials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tutHJiars 
within the wellbore, positioning one or ntore perforated tubulars each including one or 
S nnore radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluldidy coupling the solid tubulars with the 
casing, fluidldy coupling the perforated tubulars With the solid tubulars, flutdidy 
isolating the producing subterranean zone from at least one other subtenanean zone 
10 within the weHbore, fluldidy coupling at feast one of the perforated tubulars with the 
producing subtenranean zone, positioning one or more solid tubular liners within the 
Interior of one or nrxm of the perforated tubulars. and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to flutdidy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect 6f the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for positkHling one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or nnore 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulare traversing the second subterranean zone, means for radially 
expanding at least one of the solid bJbulars and perforated tubulars within ttie wellbore, 
means for fluldidy coupling the perforated tubulars and ttie solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean sme within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or mora of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidldy seal at toast some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
flrom a pipdudng sutfterranean zone in a wellbore, at least a portton of the wellbore 
induding a casing, is provided that Indudes means for positioning one or more solid 



tubulars within the wellbore, means for positioning one or wore perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluidicly isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidiGiy 
ooupDng at least one of the perforated tubulars with the produdng subterraneian zone, 
means for positioning one or more solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically defonning 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluidicly seal at least some of tiie radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly Including: one or nrK>re solid tubular members, each 
SQlId tiAular member including one or more external seals, one or more perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
and a seaHng material coupled to at least some of the perforated tubular mmibers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subtorranean zone in a wellbore is provided fliat 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and peri^orated tubulars within the welltK)re. fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subtenranean zone to tt\e second subterranean zone wittiin the wellbore extemal to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluldlc sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellt)ore, at least a portion of the wetlbore 
including a casing, is provided that includes petitioning one or more solid tubutars 

5 within the weiibore, positioning one or more perforated tubulars each including one or 
more radial passages v^thin the wellbore, the perforated tubulars traversing the 
producing subterranean zorie, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore, fluldidy coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tubulars with the solid tubulars, fluidldy 

10 Isolaling the producing subterranean zone from at least one other subterranean zone 
within the weilbore, flutdidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars. and injecting a hardenable flutdic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
siAterranean zone fnonn a second subterranean zone In a weilbore is provided that 
includes means for positioning one or mora solid tubulars within the weilbore, ttie solid 

20 tubulars traversing the first subterranean zone, means for posittoning one or more 
perforated tubulars each including one or mora radial passages within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radiafly 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
means for fluldidy coupling the perforated tubulars and the solid tubulars, nr^ns for 

25 preventing the passage of fluids from the first subten'anean zone to the second 
subt^ranean zone within the weilbore external to the prin^ sdid tubulars and 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and nr^eans for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of the 

30 nsidial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
firom a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
Induding a casing, is provided that indudes means for positioning one or more sdid 
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tubuiars within the wellbore, means for positioning one or more perforated tubutars 
each including one or more radial passages within the wellbore, the perforated tubuiars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubuiars and the perfected tubulan^ within the wellbore, means for fluididy 

5 coupling the solid tubuiars with the casing, means for fluididy coupling the perforated 
tubuiars with the solid tubuiars, means for fluididy isdating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubuiars wHh the produdng subterranean zone, 
means for seaHng off an annular region within at least one of the perforated tubuiars, 

10 • and means for injecting a hardenable fhiidic sealing material into the sealed annular 
regions of the perforated tubuiars to seal off at least some of the radial passages of the 
perforated tubuiars. 

According to anottier aspect of the present invention, an apparatus is provided that 
15 Jndudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fdnnatlon induding: one or .mora sdjd tubular members, each solid 
tubular member Induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolatfon assembly. At least, one of the solid tubular miambers and the perforated 
20 tubular members are fbnmed by a radial expansion process perfomned within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate oontad with the subterranean formation. 

According to another asped of the present Invention, a method of isolating a first 
25 subterranean zone from a second subtenanean zone in a wellbore is provided that 
indudes positioning one or movB sdid tubuiars within the wellbore, the solid tubuiars 
traversing the first subtenBnean zone, positioning one or more perforated tubuiars 
within the wellbore each Induding one or more radial passages, the perforated tubuiars 
traversing the second subtenranean zone, radially expanding at least orw of the primary 
30 sdM tubuiars and perforated tubuiars within the wellbore, radially expanding at least 
one of the perforated tubuiars into intimate contad with the second subtenranean zone, 
fluididy coupling the perforated tubuiars and the sdid tubuiars, and preventing the 
passage of fluids firom the first subtenranean zone to the second subterranean zone 
within the weilbore exienral to the sdid tubuiars and perforated tubuiars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone iri a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or wore solid tubulars 

5 within the wellbore, positioning one or more perforated tubulars within the weHbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subten^nean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perfbrateid tubulars Into intinnate contact with the producing subterranean »ne, fluididy 

10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subtenranean zone within the weiibore. and fluididy coupling at leiE^t one of 
the perforated tubulars with the produdng subtenranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a secoiKi subtenranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the weHbore, the solid 
tubulars traversing the first subterranean zone, nneans for praitioning one or more 
perforated tubulars within the weiibore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subtenBnean »ne, means for radially 
expanding at least one of the siolid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars Into intimate 
contad with the second subtenranean zone, noeans for fluididy coupling the perforated 
tubijtors and the solid tubulars, and means for preventing the passage of fluids from the 

25 fb^ sid)terranean zorie to the second subterranean zone within the weiibore external to 
the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that indudes moans for positioning one or more sdid 
tubidars within the wellbore, means for positioning one or rrKxe perforated tubulars 
within the wellbore each induding one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zme, means for radially expariding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the soUd tubulars with the 
casfrig, means for fluidlcly coupling the perforated b4>ulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wetlboie, and means for fluididy coupling at least one of 
the perforated tubulars with the produdng subtenanean zone. 

According to another asped of the present invention, an apparatus is provided that 
includes a zonal isdation assembly positioned witNn a wellbore that traverses a 

10 subtenanean fomtation and indudes a perforated wellbore casing, including: one or 
more solid tubular members, each sdid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assemtriy. At least one of the solid tubular 
members and the perforated tutaiuiar members ars fonmed t>y a radial expansion 

15 process perfomned within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contad with the perforated wellbore 
casing. 

According to another asped of present invention, a mettiod of isolating a first 
20 subtenranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses tfie second subterranean zone, is provided that 
indudes positioning one or more sdki tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforate tubulars within the wellbore, radially expanding at least 
. one of the perforated tubulars into intimate contad with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subtenanean zone within the 
30 weHbore external to the solkl tubulars and perforated tubulars. 

According to another asped of the presmt invention, ia method of extracting materials 
from a produdng subterranean zone bi a wellbore, at least a portion of the wellb<m 
induding a casing and a p^forated casing that traverses the produdng subtenranean 



11 



zone, is provided that includes positioning one or more solid tubulars within the 
wellbore, positioning one or niore perforated tubulars within the welltore each including 
one or more radial passages, the perforated tut)ulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tut>ulars and the 
5 perforated tubulars within the wellbore. radlaRy expanding at least one of ttie perforated 
tubulars Into intinrtate contact with the perfcMrated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars. fluididy isolating the pniKludng subterranean zone from at least one other 
subtenanean zone within the wellbore, and fluididy coupling at least one of the 
10 perforated tubulars wHh the produdng subterranean mne. 

According to another aspect of the present invention, a system for isoteting a first 
subterranean zone from a second subtonahean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tubulars vMhin the wellbore, the solid 
tubutars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars witNn the weUbore each including one or more radtel passages, the 
perforated tubulars traversing the second subterranean zone, meam for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 

20 means for radially expanding at least one of the perforated tubulars into intinrate 
conted with the perforated casing, rmans for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids firom the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
solid tobulars and perforated tubulars. 

25 

According to another aspe^d of the present invention, a system for extnading materials 
frorh a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for preWoning one or more solid tubulars within the 
30 weHbore, means for positioning one mors perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subtenranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore, means for radbly expanding 
at least one of the perforated titulars into intimate conted with the perforated casing. 
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means for fluidicly coupling the solid tubulars with the casing, nneans for fluidicly 
coupling the perforated tubulars with the solid tubulars, means for fluidicly isolating the 
producing subterranean zone from at least one other subtenranean zone within the 
welibore, and means for fluidldy coupling at least one of the perforated tubulars with 
5 the producing subtenranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
Includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member Indtiding one or more external seals, one or more perforated 

1 0 • tubular members each including radial passages coupled to the solid tubular members, 
and one or niore perforated tutoxAar liners each including one or won radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, arid 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

IS process perfbrnned witNn the wellbore, and the perforated tubular liners are fonmed by 
a radial expansitin process performed within the wellbore. 

According to another aspect of ttie present invention, a method of isolating a first 
subterranean zone fnxn a second subtenranean zone In a wellbore is provided that 

20 includes positioning one or more solid tubulars within the weiibore, the soPd tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tutxjiars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the prnfnary solid tubulars, preventing the passage of fluids from the first 
subterranew zone to Vhe second subterranean zone within the wellbore extendi to the 
primary solid tubiriars and perforated tubulars, poi^itioning one or nrtore perforated 
tubular Hners within the interior of one or more of the perforated tubulans, and radially 
expanding and (rfasticaily defonming the perforated tubular Hners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellbore 
including a casing. Is provided that includes positioning one or nKxe solid tubulars 
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within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluldidy coupling the solid tubulars with the 

5 casing, fluUidy coupling the perforated tubulars with the solid tubulars, flurdicly 
isolatii^ the producing subterranean zone from at least one other subtenranean zone 
within the wallbors, fluMidy coupling at least one of the perforated tubulars wl0i the 
producing sid)terranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding and 

10 plastically defonning the perforated tut>ular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

1 5 includes means for positioning one or nnore solid tubulars within the wellbore, the solid 
titulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each including one or nrvore radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 nneans for fiuididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids frdm the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated ti^lars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defonning the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produchrig subten^nean zone in a wellbore, at least a portion of the wellbore 
30 Including a casing. Is provided that Indudes means for positioning one or more solid 
tubulars wimin the wellbore, means for positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subtenanean zone, means for radially exparKiing at least one 
of the sold tubulars and the perforated tubulars within the vveilbore, means for ffuididy 
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ooupling the solid tubulars with the casing, means for flukJidy ooupling the perforated 
tutHJiars with the solid tubulars. means for flukjicly isolating the producing subterranean 
»ne from at least one other subtenranean zone within the wellbore. means for fluididy 
coupling at least one of the perforated tubulars with the producing subtenanean zone. 
5 means for positioning one or more perforated tubular Kners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defomiing the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present inverttlon, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seab, two or mors perforated 
tubular members each including radial passages coupled to the solid tubtdar members, 
and one or more one-way vah^es for controltably fluididy coupling the peiforated 

15 tubular memt)er8, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular nrtembers are formed by a radial 
expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 . subtenranean zone from a second subtennanean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more sdid tubulars 
within the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second sul)terranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubidars within the weHbore, 
fluididy coupling the perforated tubulars and the primary soyd tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within' the wellbore external to the primary sdid tubulars and perforated tubulars, and 
preventing fluids from passing froni one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore Induding a casing, is provided that includes positioning one or more sdid 
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tubulars within the wellbore, positioning two or more perforated tubulars each including 
one or more radial parages within the wellt)ore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at least one of the sothJ tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

S casing, fiuidldy coupling the perforated tubulars with the cfdid tubulars, fluididy 
isolating the producing subterranean zone fronn at least one other subten^nean zone 
ymb\ the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, preventing fluids from passing firom one of the produdng 
zones that has not been depleted to one: of the; produdng zones that has been 

10 depleted. 

Accofding to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subtenanean zone having a plurality of produdng 
zones in a wellbore is provided that Indudes nneans for positioning one or wofB soljd 

15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zorie, 
means for positioning one or more perforated tubulars each induding one or nrK>re 
radial passages vrithin the wellbore, ttie perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulara and the solid tubulars, means for preventing the passage of fluids from the first 
subten^mean zone to the second subtenanean zone within the wellbore external to the 
primary sdid tubiriars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the Interior of one or nrare of the perforated tubulars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a pluraOty of produdng subterranean zones in a wellbore, at least a portion of the 
wellbore inducing a casing, is provided that indudes means for positioning one or 
30 mors solid tubulars within the wellbore, means for positioning one or nK)re perforated 
tubulars each induding one or more radial passages within the wellbore, the perfonited 
tubulars traversing the produdng subtenanean zones, means for radially expanding at 
> least one of the sdld tubulars and the perforated tubulars within the welltme, means 
for fluididy coupling the sdid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tut)ulars» means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

Aooording to another aspect of the present invention, an aK>aratus for extracting 
10 • geohenmal energy from a subterranean forrration containing a souroe of geoth^mai 
energy is pro>^ded that includes a zonal isolation assembly positioned within the 
subterranean fomiation including: one or nru>re solid tubular niembers, each solid 
tubular member including one or more external seals, one or more perforated tubular 
menrd>ers each including radial passages coupled to the solid tubular members^ and 
15 one or more perforated tubular liners each including one or more radial passages 
coupled to the ihtertor surfaces of one or mom of the perforated tubular merhbers, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 
process perfonned within the welltKm. 

20 

According to another aspect of the present invention, a method of isolating a first 
subtenranean zone from a second subterranean zone including a souroe of geothennal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
with^ the wellbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each including one or more radial passages within the . 
wellbore, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubdars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 

30 within the vi^lbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners wHNn the interior of one or more of 
the perforated tutHJiars. and radially expanding and plastically defonming the perforated 
tubular liners within the interior of one or.more of tiie perforated tubulars. 
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Acoording to another, aspect of the present invention, a method of extracting 
geothennal energy from a subtenranean geothential zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided that includes positioning one or 
more solid tubulars within the wellbore, positioning one or more perforated tubutars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subterranean geothenmal zone, radiedly expanding at least one of the 
solid tubulars and the perforated tubulars within the wdlbore, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subtenanean geothermal zone from at least one other 
subterranean zone within the wellbore. and fluididy coupling at least one of the 
perforated tubulars wi^ the subterranean geothenrnat zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second geothermal subtenanean zone in a wellbore is 
provided that includes means for positioning one or more sdid tubulars within the 
wellbore. the solid tubulars traversing the first subtenanean zone, means for 
positioning one or more perforated tubulars each including one or worn radial 
passages within the wellbore, the prorated tubulars traversing the second geothennal 
subterranean zone, means for radially expanding at least one of 0ie solid tubulars and 
perforated tubulars within the wellbore, nieans for fluididy coupling the perforated 
tubulars and the solid tubulars. and nieans for preventing the passage of fluids from the 
first subterranean zone to the second geothennal subterranean zone within the 
wellbore external to the primary solid tubular^ and perforated tubulars. 

Acoording to another aspect of the present invention, a system for extracting 
geothennal energy from a subtenanean geothenmal zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided that indudes means for 
positioning one or more solid tubulars within the wellbore, means for posltionirtg one or 
more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulare traversing the subterranean geothennal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore. means for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perfcxated tubulars with the sdid tubulars. means for 
fluldic^ isolating the subterranean geothermal zone from at leiast one other 
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subterranean zone within the wellbore, and means for fiuididy coupling at least one of 
the perforated tubulars wMh the subterranean geothennal zone. 

According to another aspect of the present inventipn. an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular nnembers, each 
solid tubular men^ including one or more external seats, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupted to the zonal isolation assembly. At least one of 
the solid tubular mernbers and the perforated tubular members are tonrned by a radial 
10 expansion process perbmoed within the weHbore. and the radial passage of at least 
one of the perforated tubular nriembers are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of Isolating a first 
15 subterranean zone from a second subten^anean zone in a wellbore is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning one or more perforated tubulars 
within the wellbore each induding one or more radal passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the weilbcm, fiuididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids frorti the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. and deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a nr^thod of extractirtg materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes positioning one or more solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each induding one or more radial passages, the perforated tobulars traversing the 
produdng subtenranean isom, radially expandirig at least one of the solid tubulars and 
the perforated tubulars within the wellbore, flddidy coupling the solid tubulars with the 
casing, fiuididy coupHng the perforated tubulars with the solid tubulars. fiuididy 
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isolating the producing subten^nean zone from at least one other subterranean zpne 
within the weilbore, fluidtcly coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars. and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within ttte wellbcxe. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

10 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone, means for portioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

IS means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by furtiier radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extrading materials 
from a producing subtenranean zone In a wellbore. at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 

25 , tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each indudtng me or more radial passages, the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore. means for fluididy 
coupling the solid tubulars with the casing, means for fiuididy coupling the perforated 

30 tiibiriars with the solid tubulare, means for fluidiciy Isolating the produdng subterranean 
zone frcnn at least one other subtenanean zone within the wellbore. means for fluidiciy 
coupling at least one of the perforated tubulare with the produdng sut)terrenean zone, 
and means for cleaning materials fronn the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
welibore. 

Brief Description of tlie DraMrings ^ 

FIO. 1 is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placennent of an illustrative embodinient of 
a system for isolating subterranean zones within a borehole. 

10 . Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. . 

Fig. 2c is a cross sectional illustratiOT of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. . 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the exparnlabto 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of ari illustrative ennbodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig, 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
tiie ends erf a tubular member. 

Fig. 5b is a cross sectionai illi^tration of the expandable tubular member of Fig. 5a 
after radially expanding and plasticdily deforming the ends cf the expandable tubular 
30 member. 

Fig. 5c is a cross sectional Illustration of the expandabte tubular member of Fig. 5b 
after fomnlng threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional iliustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustratidn of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sedional illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 Is a fragmentary cross sectional illustration of an attematlve embodiment of the 
system for isoiafing subterranean zones of Fig. 1 . 

Fig. 9 is a fragnoentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a soHd tubular Hm. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 witii a hardenable flutdic sealing material 

Rg. 11 is a fragmentary cross sectional illustration of an embodiment of a metiiod for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with ttie surrounding subterranean fonnation. 

25 

F^. 12 is a fragmentary cross sectional Dlusti^tion of an embodiment of a method for 
coupling one of the perforated tubular members of the system for Isolating 
subterranean zones of Fig. 1 witti a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an entbodiment of a method for 
lining one of the perforated tubular members of the system for isolating subtenranean 
zones of Fig. 1 with anottier perforated tubular member. 



22 



Fig. 14 is a fragmentary cross sectional illustration of an alternative ernbodiment of the 
system for Isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a produdng zone into a depleted zonei 

5 Ftg. 15 is a fragmentary cross sectional Illustration of an altemative embodiment of the 
system for isolating subterranean zc^es of Fig. 1!n which the system is used to extract 
geoihermal energy from a subterranean geothermal »ne. 

Detailed Descrl|ition oT the illustrative Embodiments 

10 An apparatus and method for isolating one or more subterranean zones frorti one or 
nnore other subtenanean zones is provided. The apparatus and method pemnits a 
produdng zone to l>e isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. in the producUon mode, the teachings of ttie present disclosure 
may be used in combination with oonvenUonai, well icnown, production completion 

15 equipment and methods using a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, whidi will be Inserted Into the disdosed apparatus to permit the 
oommlngiing and/or isolation of the subterranean zones from each other. 

Referring to Rg. 1, a wellbore 105 induding a casing 110 are positioned in a 
20 subterranean formation 115. The subteoanean fbnmation 115 indudes a number of 
productive and non-productive zones, induding a water zone 120 and a targeted oil 
sand zone 125. During expbratibn of the subterranean formation 115, the wellbore 
105 may be extendi In a well known manner to traverse ttie various productive and 
non-productive zones, induding the water zone 120 and the targeted oil sand zone 
25 125. 

in a preferred embodiment. In order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provided that indudes one or more 
sections of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or more intermediate sections of solid casing 150, and a 
soHd shoe 155. In several exemplary emt)odlments, the perforated casing 145 includes 
one or more radial passages. 
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J\)B solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to this other end of the solid casing 135. The solid 
casing 135 may comprise any number of conventional commercially available sections 
of solid tubular casing such as. for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferr^ embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 • available processes such as, for example, welding, slott€fd and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid connector^. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 rray be coupled to the perforated casing 145 using any number of 
conventional comnnercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a pn^ferred mribodlment the solid casing 135 is 
coupled to the perforated casing. 145 by expandable solid connectors. 

20 

In a preferred embodiment, 0)e casing 135 includes one more valve merhbers 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an altemative embodiment, during the production mode of operation, an 
internal tubular string with various anrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and isolating subtenranean zones from each other while providing a 
fluid path to the surfoce. 

In a particularly preferred embodiment the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the solid casings 135 and 150 and the wellbore 105. The seals 
140 niay comprise any numt)er of conventional oommerdally available sealing 
materials suitable for sealing a casing in a wellbore such as. for example, lead» rubber 

5 or epoxy; In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from. Halliburton Energy Sen/ices. The perforated casing 145 permits fluids 
and other materials to pass Into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranisan zone within a subtenanean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated- casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted saridscreen Uibular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solM casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intermedteite solid 
25 casing 150 using any number of conventional cornmerdaily available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional comnDordally available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodinrient the last perforated 
casing 145 Is coupled to the shoe 155 by an expandable solid connector. 



In an attemative embodinnent, the shoe 155 is ooupled directiy to the last one of the 
intennediate solid casings 150. 

5 In a preferred embodiment, the perforated casings 145 are positioned within the 
weill)ore 105 by e)9anding ihe perforated casings 145 in a radial direction Into intinoate 
contact wtth the interior walls of the wellbore 105. the perfected casings 145 may be 
expanded In a radial direction using any number of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intenmediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulans fabricated from chromium steel or fiberglass. In 
15 a preferred embodinnent, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 nnay be coupled to the 
20 perforated casing ,145 using any number of conventional pommercially available 
processes such as, for exanrtple, welding, or solid or slotted expandable connectors. In 
a preferred embodinnent, the intenmediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 nray 
comprise a plurality of such intenmediate solid casing 150. 

25 

In a prefened embodiment, the each Intermediate solid casing 150 includes one mc^ 
valve nriembers 170 for controlling the flow of fluids and other materials within the 
interior region of the intermediate casirrg 150. In an alternative embodiment, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sIMing sleeves, and valves may be 
emptoyed within the apparatus to provide various options for comnningling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularty preferred embodiment, the intermediate casing 150 is placed into the 
wellt>ore 105 by expanding the intemnediate casing ISO in the radial direction into 
intimate contact with the interior walls of the wellbore 105. The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 oommerdally available rnethods. 

In an attemative embodiment, one or nK>re of the intennediate solM casings ISO may 
bB omitted. In an attemative preferred embodiment one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various productkm and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a welU^ such as» for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 compriises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to penntt the use of high 
capacity production and exploration tools. 

20 In a particularty prefenred embodln^nt, the apparatus 130 includes a plurality of solid 
caaingd 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. Mors generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intenmediate solid casings 150, each with one or 

25 more valve members 1 70. and a shoe 1 55. 

During operation of the apparatus 130, oil and gas may be controlteibly produced from 
the tergeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve members 170 permits isolated sections of the 
zone 125 to be selectively Isolated fcxr production. The seals 140 pemrtit the zone 125 
to be fluididy isolated from the zone 120. The Sfeals 140 further pemnits isolated 
sections of the zone 125 to be fluididy Isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to t>e 
fluididy isolated. 

In an alternative embodiment, as will be recognized by persons having ordinary skin in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be emptoyed within the apparatus to 
provide various options for oommingling and isolating subterranean zones from each 
other while providing a flukJ path to the sur^. 

10 - 

In several edtemative embodim«its. the solkl casing 135, the perforated casings 145, 
the intermediate sections of solhf casing 150. and/or the solid shoe 155 are radially 
expanded and plasttoaNy defomrted within the wellbore 105 In a conventional manner 
and/or udng one or nnore of the methods and apparatus diseased in one or more of 

15 the following: (1) U.S. patent appTicatlon serid no.. 09/454,139, attomefy docket no. 
25791.03.02, filed on 12/3/1999. (2) U.S. patent application serial no. 09/510,913, 
attorney docket no. 25791.7.02, filed on 2/23/2000. (3) U.S. patent applicatkm serial 
no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
applicatkm serial no. 09/440.338, attorney docket no. 25791.9.02. filed on 11/15/1999. 

20 (5) U.S. patent application serial no. 09/523.460, attomey docket m. 25791 . 1 1 .02, filed 
on 3/10/2000, (6) U.S. patent applicatton serial no. 09/512,895, attomey docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent appfication serial no. 09/511.941. 
attomey docket no. 25791.16.02. filed on 2/24/2000. (8) U.S. patent applteatton serial 
no. 09/588.946. attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 applk^atton serial no. 09/559,122. attomey docket no. 25791.23.02, filed on 4/26/2000, 
(10) PCT patent application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, filed on 7/9/2000, (11) U.S. provistonal patent appltoatlon serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999. (12) U:S. provisional 
patent applteatton serial no. 60/154,047, attomey docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. provlstonal patent applicatton serial no. 60/159.082, attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisk>nal patent appiicatton serial 
no. 60/159.039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
providonal patent appHcafon serial no. 60/159,033, attomey docket no. 25791.37, filed 
on 10/12/1990, (16) U.S. proviskxiai patent appHcatkMi serial no. 60/212,359, attomey 
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docket no. 25791 .38» filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent applk:atk)n serial no. 60/221,443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provistonal patent application serial no. 60/221.645, attorney 

5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisk)nal patent application serial 
no. 60/233,638, attorney docket no. 25791.47, filed on 9/18/2Q00, (21) U.S. provisk>nal 
patent applkatipn serial no. 60/237,334, attorney docket no. 25791.48, filed on 
10^/2000, (22) U.S. provistond patent appllcatk>n serial no« 60/270,(X)7, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional patent appllcatbn serial 

10 no. 60/262,434, attomeydocket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional 
patent applteatton serial no. 6()/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application serial no. 60/303.740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal patent appltoatton serial no. 
60/313,4Si3, attorney, docket no. ^5791.59, fited on 8/20/2001; (27) U.S. provisional 

15 patent applteation serial no. 60/317,985,. attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provistonal patent applicatton serial no. 60/318,386, attorney docket 
no. 25791.67.02, fited on 9/10/2001; and (29) U.S. utility patent applicatton serial no. 
09/969,922, attorney docket no. 25791 .69» filed on 10/3/2001, the disclosures of which 
are incorporated herein by reference. In an exemplary emt>odiment, the radial' 

20 dearances between the radially expanded solid casings 135, perforate casings 145, 
. intennediate secttons of solid casing 150, and/or the solkl shoe 155 and the wellbore 
105 are eliminated thereby eliminating the annulus between the sdkl casings, the 
perforated casings 145, the intermediate secttons of soikj casing 150, and/or the solid 
shoe 155 and ttra wellbore 105. In ttiis manner, ttie opttonal need for filling the annuius 

25 with a fiiler material such as. for example, gravel, imay be elimtnaled. 

Refening to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating 
subten^nean formattons includes a tubular support nnember 202 that defines a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, the 
tubular expanston cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular nnember 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further indudes an unexpended intermediate portion 206g. another pre^xpanded end 

5 206d, and a seaHng member 206e coupled to the exterior surface of the unexpended 
Intermediate portion. In an exemplary mibodiment, the inside and outside diameters of 
the pre-expanded ends, 208d and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended internfiedlate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10. ttie first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the ottier pre-expanded end 206d of ttie first expandable Uibular member 206 by a 
conventional ttireaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular niember 212 that defines a passage 
212b by a conventional ttireaded connection. A pre-expanded end 2l4a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further Indudes an une}^nded intemiediate portion 214c, another pre-expanded end 

20 21 4d, and a sealing member 214e coupled to the exterior surface of Vha unexpended 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
\hB pre-expanded ends. 214a and 214d, of \he second expandable tubular merrd>er 
214 are greater than ttie inside and outside diameters of the unexpended intemiediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 ttiat defines a passage 216b Is coupled 
to the other pre-expanded end 214d of the second expandat>le tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 tifiat defines a passage 
30 218b by a conventional ttireaded connection. A pre-expanded end 220a of a ttiird 
expandable tubular member 220 that defines a passage 220b is coupled to ttie ottier 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further indudes an unexpended intemiediate portion 220c another pre-expanded 
end 220d, and a seafir^ member 220e coupled to the exterior surEace of the 
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unexpended intermediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded ends, 220a and 220d, of the third expandsMe tubular 
mennber 220 are greater than the inside and outside diameters of the unexpended 
Intermediate portion 220c. . 

5 

An end 222a of a tubular member 222 is thraadably coupled to Oie end 30d of the third 
expandable tubular member 220. 

In an exemplary emt>odlment, the inside and outside diameters of the pre-expandeki 
10 ends, 206a. 206di 214a, 214d, 220a and 220d, of the expandable tubular members, 
206. 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal In several exemplary ernbodiments. the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further include anchoring elements for engaging the welibore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular memt>ers having threaded end connections suitable for 
use in an oil or gas well, an underground pipellrie, or as a structural suKX)rt. In several 
alternative embodiments, the slotted tubular members, 210, 212, 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subtenanean fonmatton. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean formation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientatiorl from vertical to horizontal. In an exemplary embodiment, 
ttie upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equivalent device in order to pennit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of ttie expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210. 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b, a fluidic material 228 is then's 
irtjected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued Injection of the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion cone 204, respedivety, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically defomiing the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 2G6c of the expandable tubular nwmber 206 is 
radially expanded and plastically defbrmed off of the tapered external surface 204b of 

10 . the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the weHbore casing 104. Consequently, the radially expanded 
intenfnediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the weHbore casing 104. In an exemplary embodiment, the radiaHy expanded 
intemnediale portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the weflbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defbrrned and radially expanded off of the tapered 
exiemal surface 204b of the tutelar expansion cone 204. ttie tubular expansion cone is 

20 pidled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result. Uie second and third expandable tubular nrtemberSi 214 and 
220. are radially expanded and plastically deformed off of the tapered extenial surface 
204b of the tubular expanston cone 204, In particular, the intenmediate non pie- 
expanded portion 214c of the second expandable tubular m^ber 214 is radially 

25 expanded and plastically defonned off of the Uipered external surface 204b of the 
tubular expansion cone 204, As a result, the sealing member 214e engages the 
interior surface of the weJIbore 224, Consequentiy. the radially expanded intenmediate 
portion 214c of the second expandable tubular member 214 is ttieieby coupled to ttie 
weMbore224. In an exemplary embodiment, the radially expanded intemwdiate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
weflbore 104. Furttwrmore. ttie continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement.wlth ttie pr»expanded end 220a of the tMrd expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 
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m then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 Is radlaliy expanded and plastically defomied off of the tapered 
external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the weDbOre 224. In an exemplary embodiment, the radially 
expanded intonnediate portion 220c of the third expandable tubular member 220 Is 
also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
flukJidy isolated from the targeted oH sand zone 226b. 



After completing the radial expansion and plastic defomiation of the third expandable 
tubular mernber 220, the tubular support member 202 and the tubular expansion cone 
15. 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the Intermediate non pre-expanded 
portions. 206c 214c, and 220c of the expandable tubular members, 206. 214, and 
220, respectively, are radially expanded and plastically defbrrtied by the upward 
displacement of the tubular expansion cone 204. As a resutt. the seaing members. 
206e, 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208. the expandable tubular member 206. the 
slotted tubular members. 210 and 212. the expandable tubular member 214, the slotted 
tubular members. 216 and 218, and the expandable tubular member 220 to the 
25 wellbore. Futthemnore. as a result, the connections between the expandable tubular 
members, 208. 214. and 220, the shoe .208, and the slotted tubular members, 210, 
212. 216. and 218. do not have to be expandable connections thereby providing 
significant cost savings. In addition, the Inside diameters of the expandable tubular 
members. 206. 214. and 220. and the slotted tubular numbers. 210. 212. 216. and 
30 218. after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several alternative embodbnents. the oonventlonai tools and equipment include 
conventional valving and other coniventionai flow control devices for controlling the flow 
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of fluidic materials within and between the expandable tubular members. 206, 214, and 
220, and the slotted tubular members, 210, 212, 216, and 218. 

Furthennore. in the system 200, the slotted tubular.members 210. 212, 216, and 218 
5 are irterleaved among the expandable tubular members, 206, 214. and 220. As a 
result, because only the intsmfiediate non pre-expanded portions. 206c, 214c, and 
220c of the expandable tubular members. 206. 214, and 220. respectively, are radially 
expended and plastically defonned. the slotted tajbular members, 210, 212. 216. and 
218 can be conventional slotted tubular memb«s thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intemfiediate non 
pre-expanded portions. 2p6c, 214c and 220c, of the expandable tubular members. 
206. 214, and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members. 210. 212. 216. and 218 
can be much greater than the number and length of the expandable tubular members. 

IS In an exemplary embodinient, the total iengtti of the intermediate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular members. 206. 214. and 
220, is approximateiy 200 feet, and the total length of ttie slotted tubular members. 
210. 212. 216. and 218, to approximately 3800 feet. Consequentty. In an exemplary 
embodiment, a system 200 having a total lengtti of approximately 4000 feet te coupled 

20 to the wellbore 224 by radially expanding and plastically defbnming a total length of only 
approxirfialely 200 feet 

Furthennore, the sealing members 206e, 214e, and 220e. of the expandable tubular 
members, 206. 214. and 220. respectively, are used to couple ttie expandable tubular 
25 members and the slotted tubular members, 210. 212. 216, and 218 to the wellbore 224. 
ttie radiai gap between the slotted tubular members, the expandable tubular members, 
and the weilbore 224 may be large enough to effectively eliminate ttie possibility of 
damage to ttie expandable tubular members and stotted tubular members during ttie 
placement of tiie system 200 wittiin tiie wellbore. 

30 

In an exemplary embodiment, ttie pre-expanded ends, 206a, 206d, 214a. 214d, 220a. 
and 220d. of ttie expandable tubular members. 208. 214. and 220. respectively, and 
ttie slotted tubular members, 210. 212, 216. and 218. have outside diameters and wail 
ttiicknesses of 8.375 Inches, and 0.350 Inches, respecttvely; prior to ttie radial 
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expansion, the intermediate non pre-oxpanded portions. 206c. 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outsldis diameters 
of 7.625 Inches; the slotted tubular members. 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intemiediate portions. 206c, 214c and 220c of the expandable tubular members, 208, 
214. and 220. are equal to 7.675 inches; and the weilbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplary embodiment the pre-expanded ends, 206a. 206d. 214a. 214d, 220a, 
10 arHi 220d, of the expandable tubular members. 206, 214, and 220. respectively, and 
the slotied tubular members. 210. 212, 216, and 218, have outside diameters and wall 
thicknesses of 4.500 Inches and 0.250 Inches, respectively; prior to. the radial 
expanston, the inbrmddiate non pre-expanded portions, 206c 214c and 220c of the 
expandable tubular members, 206, 214. and 220, respectively, have outside diameteis 
15 of 4.000 Inches: the slotted" tubulai' members. 210. 212. 216. and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
iiitennediate portions, 206c 214c and 220c of the expandabte tubular members. 206. 
214. and 220. en equal to 4.000 inches; and the weilbore 224 has an inside diameter 
of 4.892 Inches. 
20 . 

In an exemplary embodiment, the system 200 is used to Inject or extract fluidic 
materials such as. for example, oil. gas. and/or water into or from the subtenanean 
formation 226b. 

25 Refening now to Fig. 3, an exemplary embodiment of an expandabte tubular member 
300 will novv be described. The tubular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c, an intermediate portion 300d. a second tepered portion 300e, 
and a second end 300f Including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an Intemiedlate sealing member 300g that is 
coupted to the exterior surface of the intemwdiate portion 300d. 

In an exemplary embodiment, the tubuter member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available nrtateriais such as. for example, OilfieW Country 
Tubular Goods (o'CTG), 13 chromium steel tubing/casing, or L83. J55, or P1 10 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di. an 
intennediate inside diameter Dm. and a second inside diameter D2. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 • in an exemplary embodiment, the first and second inside diameters, Di and O2, are 
greater than the intenDediate inside diameter Dmt. 

The firet end 300b of the tubular member 300 Is coupled to the mtemwdiate portion 
300d by the first tapered portion 300c and file second end 3p0f of fiw tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diametere of the. first and second ends. 300b and 
300f. of the tubular member 300 Is greater than the outside diameter of the 
intomnediate portion 300d of Vne tubular member. Jtis first and second ends. 300b and 
300f, of the tubular member 300 include wall thicknesses, t, and tj, respectively. In an 

20 exemplary embodiment, the outsftle diameter of ttie intennediate portion 300d of ttie 
tubular member 300 ranges from about 75% to 98% of the outside diametere of the firat 
and second ends. 300a and 300f. The intennediate portion 300d of tiie tubular 
member 300 includes awall ttiickness Imt. 

25 In an exemplary embodiment, the wall thidcnesses ti and ts are substantially equal in 
order to provide substantially equal burst sti^ngtti for the flret and second ends, 300a 
and 300f, of ttie tubular member 300. In an Exemplary embodiment, the wail 
ttiidaiesses, ti and t2. are botti greater ttuin the wail thickness Un in order to optimally 
match the burst sirengfli of the first and second ends. 300a and 300f. of ttie tubular 

30 member 300 witti ttie intemnediate portion 300d of ttie tubular member 300. 

In an exemplary embodiment, ttie first and second tapered portions, 300c and 300e. 
are inclined at an angle, a. relative to ttie k>ngltu(Hnal direction ranging from about 0 to 
30 degrees in order to optimally fedRtate ttie radial expanston of ttie tubular member 
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300. In an exemplary emixidiment. the first and second tapered portions, 300c and 
300e. provide a snriroth transition between the first and second ends. 300a and 300f, 
and the Intermediate portion 300d. of the tuttuiar member 300 in order to minimize 
stress concentrations. 

5 

The intermediata seaiing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intemnediate sealing member 300g seals the interface between the intennediate 
portion 300d of the tubular member 300 and the Interior surface of a wellbore casing 

10 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intemnediata portion 300d of the tubular member 300. In ah exemplary 
embodiment, the intermediate sealing member 300g has a substantlaiiy annular cross 
section. In an emmplary embodiment, the outside diameter of the intennediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f, of the tubular membw 300 In order to optimally protect the 
intermediate sealing member 300g during placement of the tubular member 300 within 
the wellbore casings 305. The intennediate sealing member 300g may be febricated 
frorh any number of conventional commercially avaflabte materials such as, for 
example, thennoset or thennoplasfic polymers. In aii exemplary embodirnent. the 

20 intennediate sealing member 300g is fabricated from thennoset polymers in order to 
optimally seal the radlaiiy expanded intemtediate portion 300d of the tUnjiar memtier 
300 with the welll>ore casing 305. In several aHemative embodiments, the sealing 
member 300g includes one or more rigid andhots for engaging the wellbore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

Referrmg to Figs. 4. and 5a to 5d. in an exemplary embodiment, the tubular member 
3Ck) is fonrned by a process 400 that includes the steps of: (1 ) upsetting both ends of a 
tubular member' in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intenmediate portion cS the tubular member in step 425. 
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As illustrated in FIG. 5a. in step 405, both ends. 500a and 500b, of a tubular nrwmber 
500 are upset using conventional upsetting methods. The upset ends. 500a and 500b, 
of the tubular member 500 Indude the wall thicknesses t, and t2. The intennediate 
porbon 500c of the tubular member 500 indiKles the wall thickness t,NT and the interior 
diameter Dimt. In an exemplary embodiment, the wall thtoknesses t, and t2 are 
substantially equal in order to provide burst strength that is substantially equal along 
the entina lertgth of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and ts are tjoth greater than the wall thtekness tiNT in order to provide 
burst strength that is substantially equal atong.the entire length of the tubular member 
500. and also to optimaily faa'Ktate the fbnnatton of threaded oonnectk>ns.in the first 
and second ends, 500a and 500b. 

As Mustrated In Fig. 5b. in steps 410 and 415. both ends. 500a and 500b. of the tubular 
member 500 are radialy expanded using oonventiorial radial expanskm methods, and. 
then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends. 500a and 500b, of the tubular member 500 include the interior 
diameters Di and Da. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to (Movkto a burst strength that Is substentially equal. In 
an exemplary embodiment, the ratto of the interior diameters Di and D2 to the 
diameter Dint ranges from about 100% to 120% In order to tecllitate the subsequent 
radtel expansion of the tubular member 500. 

In a prefen«d embodiment, the relatkmship between the wall thteknesses ti. t2. and tiMT 
of this tubuter nnember 500; the inskie diameters Di, D2 and Dimt of the tubular member 
500; the Inside diameter Dweubam of the weMbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outelde diameter Doon» of the 
expanston cone that wilt be used to radially expand 0ie tubuter member 500 vrithin the . 
wellbore casing is given by the foltowing expression: 

'a 

where ti s t£ and 
D, = Da. 

By satisfying the letettonship given in equatten (1), the expanston forces placed upon 
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the tubular iromber 500 during the sut)sequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optintal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defbmiation of the tubular member 500 for fafcHicating 
5 and/or repairing a wellbore casing, a pipeline, or a structural support 

As illustrated in FIG. 5c in step 420, conventional threaded connections. 500d and 
500e, are fomied in both expanded ends. 500a and 500b. of the tubular member 500. 
In an exemplary embodiment, the threaded connections. 500d and 500e, are provided 
10 using odrwentional processes for forming pin and box type threaded conriectlbns 
available from Atlas-Bradfbrd. 

As illustrated In Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter cf the non-expanded intennedlats portion 500c of the tubular member 

15 500. The sealing member SCiOf may be applied to the outside dianoeter of the non- 
expanded Intennediate portion 500c of the tubular men4)er 500 using any number of 
conventional commercially available methods, in a preferred embodiment, the sealing 
member SOOf is applied to the outside diameter of the intennediate porHon 500c of the 
tubular member 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214. and 220. of 
the system 200 ara substantially identical to. and/or Incorporate one or more of the 
teachings of. the tubular members 300 and 500. 

25 

Referring to Fig. 6. an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular members 208. 214, 220. 300 and 500 will riow be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610. and a radial expansion section 615. 

30 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the. second conical outer surface 625 
includes dn angle of attack 02. In an ewmplary embodiment, the angle of attack Oi Is 
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greater than the angle of attack Oj. In this manner, the first conical outer surface 620 
optimally radially expands the intemnediate portions. 206c, 214c, 220c, 300d, and 500c. 
of the tubular memliers, 206, 214. 220, 300, and 500, and the second conical outer 
surtee S2S optimally radially expands the pro-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members. 206, 214. 220, 300 and 500. In an exemplary embodiment, the first 
conical outer surface. 620 includes an angle of attack a, ranging from about 6 to 20 
degrees, and ttte second confcai outer surface 625 Includes an angle of attack 02 
ranging fipom about 4 to 1 5 degrees ih order to optimaliy radially expand and plastically 
10 defbmi the tubular members. 206. 214. 220. 300 and 500. Moie generally, the 
expansion cone 600 may indude 3 or more adjacent oonteal outer sur^ceo having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

IS Referring to Fig. 7, another eswnptoty embodiment of a tubular expan^n cone 700 
defines a passage 7dOa and includes a frorit end 70S, a rear end 710. and a radial 
e^sion sedton 71S. In an exemplary embodiment, the radial expansion sectton 71 S 
includes an outer surface having a substantially parabolic outer profito thereby 
providing a parabolpid shape. In thte manner, the outer surface of the radial expanston 

20 sectkm 715 provMes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the e)q)ansk>n oone 700 to a minimum at the rear end 710 of the 
expanston cone. The parabolic outer profito of the outer surface of the radiaf 
expansion sectton 715 nr»y be fomned using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the region of the 

25 outer surface of the radial expansion sectton 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radially expand the intemnediate pcWtons, 2p6c, 
214c, 220c aOOd. and 5Q0c, of the tubular members, 206, 214. 220, 300, and 500, 
whBe the regton of the outer surface of the radial expanston sectton 71 5 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d. 214a and 2l4d. 220a and 220d. 300b 
and 300f. and SOOa and 500b. of the tubular menrtoers. 208, 214, 220, 300 and 500. In 
an exemplary en^bnent. the parabolic profito of the outer surface of the radial 
expanskm sectton 715 is selected to provkte an angte of attack ttiat ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expanston cone 700 and an 
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angle of attack in the vicinity of the rear end 71 0 of the expansion cone 700 from atxNJt 
• 4 to IS degrees. 

In an e}«mplary embodiment, the tubular expansion cone 204 of the system 200 Is 
substantially Identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130. the system 
200, the expandable tubular meniber 300, the method 400. and/or the expandable 
tubular member 500 are at least partially combined. 

Refenlng to Fig. 8, In an alternative embodiment, conventional temperature, pressure, 
and flow sensors. 802, 804, and 806. respediveiy, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 
sensors. 802, 804, and 806. respectively, in tum are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operattonal efRdemy of the apparatus 130. In several exemplary 
embodiments, the control a^orithms utili^ 1^ the controller 810 for controMng the 
operation of the flow contfol valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Refening to Fig. 9, In an alternative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular membera 145 by radially expanding and 
ptestically defonning the solid tubular member into engagement wHh the perforated 
tubular member In a conventional manner and/or using one or more of the radial 
expanston methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999, 
(2) U.S. patent appHcation serial no. 09/510.913, attorney docket no. 25791.7.02. fited 
on 2/23/2000, (3) U.S. patent appltoatkm serial no. 09/502.350. attomey docket no. 
25701.8.02, filed on 2/1O/2O0O, (4) U.S. patent applteaUon serial no. 09/440.338. 
attomey docket no. 25791.9.02, fited on 11/15/1999. (5) U.S. patent apptteatton serial 
no. 09/623,460, attorney docket no. 25791.11.02, fited on 3/10C000. (6) U.S. patent 
applteatton serial no. 09/512.895. attomey docket no. 25791.12.02. fited on 2/24/2000. 
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(7) U.S. patent application serial no. 09/511,941, attorney docket no, 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946. attonney docket no. 
25791.17.02. filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. 
attorney docket no. 25791.23.02. filed on 4/26/2000,^(10) PCI patent application serial 
5 no. PCTAJSOQ/18635. attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provisnnal patent application serial no. 60/162.671, attorney docket no. 25791.27. filed 
on 11/1/1999. (12) U.S. provisional patent application serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent application serial 
na 60/159.082. attorney docket no. 25791.34. . filed on 10/12/1999, (14) U.S. 

10 piovistonal patent applteatton serial no. 60/159,039, attorney docket no. 25791 .36. filed 
on 10/12/1999. (IS) U.S. provisional patent application serial no. 60/159.033. attorney 
docket no. 25791.37,: filed on 10/12/1999. (16) U.S. provisional patent appikatton serial 
no. 60/212.359. attorney docket no. 25791.38. fHed on 6/19/2000, (17) U.S. provisional 
patent appHcatkm serial no. 60/165,228. attorney . docket no. 25791.39. .filed on. 

15 11/12/1999, (18) U.S. provistonal patent applicetkxi serial no. 60^1.443. attorney 
docket no. 25791.45. filed on 7/28/2000. (19) U.S. prcyviskvial patent applk»tk)n serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provistonal 
patent applicatkin serial no. 60/233.638. attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provlstonal patent appHcatkxi serial no. 60/237.334. attorney 

20 docket no. 25791.48, filed on 10/2/2000. (22) U.S. proviskMial patent applteation serial 
no. 60/270,007. attorn^ dockM no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486. attorn^ 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provlstonal patent applicatton serial 

25 no. 60/303,740, attorney docket no. 25791 .61. fifed on 7/6/2001; (26) U.S. provlstonal 
patent applicatton serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. pro\^kjnal patent applicatton serial no. 60/317,985. attorney, 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provlstonal patent appltoation serial 
no. 60.318,388, attorney docket no. 25791.67.02. fited on 9/10/2001; and (29) U.S. 

30 utiHty patent applteation serial ho. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001. the disctosures of wtilch are incorporated herein by reference. In ttils 
manner, the solkf tubular member 905 fluididy seals ttte radial passages fbnned in the 
perforated tubular nnember 145 ttwreby preventing ttie passage of fluMic materials 
and/or formatton materials ttirough the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodirront, the radial openings in one of the 
perforated tubular mennbers 145 are sealed by injecting a hardenable fluidic sealing 
nnaterial 1005 Into the radial openings in the one perforated tubular member by 
5 positioning a dosed ended pipe 1010 having one or more radial opertings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the Interfeoe between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic seating material 1005 is then 
injeded Into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus betvveen the one perforated tubular member 145 and the fomnatlon 
125. The pipe 101 0 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. ' A 
oonventional drill string may then be used to remove any excess cured sealing material 

15 from the Interior surfece of the one perforated tubular member 145. in an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an attemative embodinnent, as illustrated in Fig. 11. one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defbmied into oontact with the sunrounding Ibnnation 125 thereby compressing the 
sunDunding fonmation. In this manner, the surrounding formation 125 Is maintained in 
a state of compression thereby stabilizing the sunounding fbmiation, redudng the flow 
of loose partides from the surrounding formation into the radial openings of the 
perforated tubular member 145, and enhandng the recovery of hydrocarbons frorn the 

25 surrounding fonmation. 

In an alternative embodiment a seismic source 1105 is positioned on a slurface 
location to thereby impart seismic energy Into the formation 125. * In this manner, 
partides lodged In the radial openings in the perforated tubular m^ber 145 may be 
30 dislodged from the radial openings thereby enhandng the subsequent recovery of 
hydrocaritons Irom the formation 1 25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonned into oonted with the surrounding fonmation 
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125, thereby coupling the perforated tubular member 145 to the surrounding fonnation, 
an impulsive load is applied to the perforated tubular member The impulsive load may 
be applied to the perforated tubular rnember 145 by applying the load to the end of the 
apparatus 130. The Impulsive load is then transfenBd to the surrounding formation 125 
5 thereby compacting arKJ/or slunlfying the surrounding fonmation. As a result, the 
recovery of hydrocarbons from the formation 1 25 is enhanced. 

In an alteniattve embodiment as illustrated in Fig. 12, a wellbore casmg 1205 having 
one or mm perforations 1210 la positioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 is positioned within the wellbore 105» one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and pla$ticaily defomied into contact with the wellbore casing 1205 thereby 
compressing the aunounding fomnation 125. in this manner^ the surrounding fbmiation 
125 Is maintained in a state of compression thereby stabilizing the sunounding 

15 formation, reducing the flow of loose particles from the surrounding formation into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the sunounding formation. 

In an aKemattve embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the formation 125. In tKis manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocart)ons from the formation 1 25. 

25 In an alternative emtxxlinf^nt, after the perforated tubular member 145 has been 
radially expanded and plastically fomied into contact with the wellbore casing 1205. 
thereby coupling the perforated tubular member 145 to the sunowidlng fonmation, an 
impulsive toad is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the sunounding fbnnation 125 
thereby compacting and/or slunlfying the surrounding fonnatton. As a result, the 
recovery of hydrocarbons firom the fonmation 125 is enhanced. 
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Referring to Fig. 13, in an alternative embtximent, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
exparidlng and plastically defonning the perforated tubular member into engagement 
with the perforated tubular member in a conventional manner and/or using one or more 
of the radial expansion methods disclosed in one or more of the following: (t) U.S. 
patent application serial no. 09/454,139, attomey docket no. 25791.03.02, filed on 
12/3/1999, (2) U.8. patent application serial no. 09/510.913, attomey docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent applicatkMi serial no. 09/502.350, 
attomey docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent applteatton serial 
no. 09/440.338. attomey docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent 
applteatton serial no. 09/523,460. attorney docket no. 25791.11.02, filed on 3/10/20iM. 
(6) U.S. patent applkatkm serial no. 09/512.895, attomey docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent appNcatton serial no. 09/511,941. attomey docket no. 
25791.16.02, filed on 2«!4/2000, (8) U.S. patent appKcatton serial no. 09/588.946. 
attomey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent appicatkm serial 
no, 09/559,122, attomey docket no. 25791.23.02. filed on 4/26Q000, (10) PCT patent 
applicatton serial no. PCT/USOO/18635, attorney docket no. 25791.25.02. fited on 
7/9/2000, (11) U.S. provistonal patent applicatton serial no. 60/162,671. attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent applicatton serial no. 
60/154,047, attomey docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional 
patent applicatton serial no. 60/159,082, attomey docket no. 25791.34. fited on 
10/12/1999. (14) U.S. provisional patent applicatton serial no. 60/159.039. attomey 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent applicatton serial 
no. 60/159,033, attomey docket no. 25791.37, filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212.359, attomey docket no. 25791.38. fited 
on 6/19/2000. (17) U.S. provistonal patent applicatton serial no. 60/165.228, attomey 
docket no. 25791.39. filed on 11/12/1999, (18) U.S. provisional patent appllcafion serial 
no. 60/221,443, attomey docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional 
patent appltoation serial no. 60/221,645, attomey docket no. 25791.46, filed on 
7/28/2000. (20) U.S. provisional patent applteatton serial no. 60^233,638, attomey 
docket no. 25791.47. fited on 9/18/2000, (21) U.S. provistonal patent application serial 
no. 60/237,334, attomey docket no. 25791.48. filed on 10/2/2000, (22) U.S. provistonal 
patent appHcalton serial no. 60/270.007, attomey docket no. 25701.50, filed on 
2/20/2001; (23) U.S. provistonal patent applkation serial no. 60/262,434, attomey 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,488. attorney doclcet no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attorney dodtet no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 
5 no. 257d1.59. filed on 8/20/2001; (27) U.S. provisional patent application serial no. 
60/317.985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent appiicatton serial no. 60/318.386. attorney docket no. 25791.67.02, filed on 
9/10/20O1; and (29) U.S. utility patent applicatkm serial no. 09/969.922. attorney docket 
no. 25791.69, filed on 10/3/2001. the disdosuies of which are incorporated herein by 
10 referenoe. In this manner, the perfbratad tUbuiar member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby perrr^ng the operator of 
the apparatus 1 30 to modify the overEdl fkiw characteristics of the apparatus. 

in an aKemative embodiment, as iOustrated in Fig. 14, a one-way valve 1405 such as. 

15 for example, a check valve fluididy couples the Interior of a pair of adjacent perforated 

tubular members. 145a and 145b, that extract hydrocarbons from corresponding 

subterranean zones A and B. In this manner., if zone B becomes depleted. 

hydrocarbons that are being extracted from zone A vvfll not flow into the depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothennal energy from a targeted subterranean geothemral zone 1 505. In this 
manner, the operational effkaency of the extractkm of geottiermal energy is significantly 
enhanced due to the increased internal diameters of the varmus radially expanded 
25 elements ofthe apparatus 130 that pemfiK greater volunwtricftows. 

In an alternative embodiment, the perforated tubular members. 145. 210, 212, 216, 
218, and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145, 210. 212, 216. 218. and 1305 of the apparatus 130 ranged fifom about 1% to 2%. 

An apparatus has been described that indudes a zonal isolatkin assembly induding 
one WnnorB solkl tubular members, each sdM tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members^ and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each tntarmedlate solid tubular menrd)er including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or mora valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemplary embodiment one or more of the intennediate soGd tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
includes one or mem prinnary solid tubulars, each primary solid tubular including one or 
more exiemai annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 IntennedlMe solid tubulars coupled to and interleaved among the 
IS perforated tubulars, each intennediate solid tubular including one or more external 
annular seats, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary solid 

20 tubi4drs within the wellbore, the^ primary solid tubulars traversing the first subtenranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subtenranean zone, fiuidicly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone v^in the wellbore external to 

25 the sdid and perfors^ted tubulars. 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or nK>re primary sdid tubulars within the wellbore, fluididy coupHng the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fiuidicly coupling the perforated tubulars with the primary solid tubulars, fluididy 
isolating the produdng subtenranean zone from at least one other subtenanean zone 
within the weHbore, and fiuidicly coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment, the method further 
includes controllabty Auidicly decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also beer) described that includes a subterranean fbnmation incllidlng 
a wellbore, a zonal isolation assembly at least partially postUoned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or wore external seals, and one or more perforated tubular members coupled to 
the soHd tubular mmibens, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfbmned within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each Intemiediate solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intemiediate solid tubular members 
are fbnmed by a radial expansion process performed within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling ttie flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of ttie 
intermediate solid tubular nrtembe.rs include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
members. 

25 An apparatus has also been describ^J that indudes a subtenanean fomiation including 
a wellbore, a zonal Isolation assembly pc^tioned within Vhe wellbore that indudes one 
• or more primary solid tubulars, each primary solid tubular induding one or more 
external annular seals, n perforated tubulars positbned coupted to the primaiy solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 

30 perforated tubulars, each intennediate solid tubular induding one or nrx>re external 
annular seals, and a shoe coupled to the zonal isolation assenrU>ly. wherein at least one 
of the primary solid tubulars. the perforated tubulars, and the Intennediate solid 
tubulars are fornied by a radtel expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more primary soiid 
tubuiars within the wellbore. the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expariding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore. fluididy coupling 
the perforated tubuiais and the primary solid tubulars, and preventing the passage of 
fluids from the first aubtenanean zone to the second sid)tenranean zone within the 
wellbore external to the prfmaiy solid tubulars and perforated tubulars. 

10 

A method of extracting materlais from a producing subterranean zone in a welbore. at 
least a portion of the «i«nbora including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. positioning one or 
more perforated tubulars within the weflbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulas ¥vitMn the wellbore. fluididy coupling the primary 
solid tubulars with the casing, fluidiciy coupibig the perforated tubulars with the primary 
solid tubulars, fluididy teolating the prbdudng subterranean zone from at least one 
other subterranean zone witNn the welibore, and fluidiciy coupling at least one of the 

20 perforated tubulars with the producing subtennanean zone. In an e)emplary 
embodiment, the method further indudes controllably fluidiciy decoupling at least one 
of the perfbrated tubulars fixMn at least one other of ttie perforated tubulars. 

An apparatus has also been described that indudes a.subtenanean fonnation induding 
25 a wellbore, a zonal isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the welibore. each solid tubular member 
induding one or more external seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interfeaved among the soKd tubular members, and a 
shoe positioned writhin the welibore coupled to the zotwii isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
the perforated tubular membefs. In an exemplary embodiment, one or more of the 
solid tubular nienlbers indude one or more valve membeis for controlling the flow of 
fluids between the solid tubular members and the perforated tubular nwrnbers. 



r 



A system for isolating a first subterranean zone from a second subterranean zone In a 
wellbcra has also been described that includes means for positioning one or more 
primary solid tubulars within the weilbore, the primary sdlid tubulars traversing the first 

5 subterranean zone, means for positioning one or wotb perforated tubulars within the 
welbore, the perforated tubulars traversing the second subterranean zone, means for 
fluidtdy coupling the perforated tubulars. and the primary solid tubulars, and mean's for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subteranean zone In a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more primary soM tubulars within the wellbore. means for 

IS fluMldy coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars \AMiin the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluldidy coupling the peribrated tubulars with 
the primary solid tubulars, means for fluididy Isolating the producing subterranean zone 
from at least one other subterranean zorie wittrin the weHbcm, and nneans for fluidicly 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system forther includes means for cpntrollat)ly 
fluidicly decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first ^bterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
prfrnary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for positioning one or mors perforated tubulars within the 
wellbore, the perforated tubulars traversing thie second sub^enranean zone, means for 

30 radially expariding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fluidiciy coupling the perforated tubulars and the primary 
solid tubulars, and means for pn^venting the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a wellt)ore, at 
least a portion of the wellbore indudir^ a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 
5 positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubutars and the perforated tubulars within the wellbore, means for 
lluidicly coupling the primary soOd tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars. nneans for fluididy Isolating the 
10 • produdng subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluidlciy coupling at least one of the perforated tubulars with 
the produdng subterranean zone. In an exempiaiy embodiment, the system further 
Indudes means for oontrollably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that Indudes a tubular support member defining a first passage, a tubular 
expansion cone deflrAig a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end/ a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to. an end of the tubular liner, 
wherein the tubular liner indudes one or more exparujable tubular members that each 
Indude a tubular body comprising an Intemnediate portion and first and second 
expanded end portions coupled to opposing ends of the infonnedlate portion, and a 

25 sealing member coupled to the exterior surface of the intenmediate portion, and one or 
more slotted tubular member? coupled to ttie expandabte tubular members, wherein 
tfie inside diameters of the other tubular members are greater than or equal to the 
outside diameter of ttw tubular expansion cone. In an exemplary embodiment, the wall 
tiiicknesses of the first and second expanded end portions are greater titan the wall 

30 thickness of the intermediate portion. In an exemptery enrtfxidlment, each exparKlabte 
tubular member further indudes a first tubuter transitionary member coupled between 
the first eacpanded end portion and the Intermediate portion, and a second tubular 
transitionary member coupled between Vne second expanded end portion and tiw 
intennedlate portion, wherein tiie angtes of inclination of ttte first and second tubular 



transitionary members relative to the intem^ediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strengtti of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular secBon. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wail thidcnesses ti, t2, and 

10 of the first expanded end portion, the second expanded end portion, and the 
intenmediate portion, respectively, of the expandable tubular members, the inside 
diameters D2 and Dmt of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandable tubular members, 
and the Inside dlanmter D^mm of the wellbore casing that the expandable tubular 

15 member vifiil be Inserted into, and the outside diameter Dcon. of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

•1 

wherein ti s ta; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjdcent discrete tapered 
sections increases in a continuous manner from one end of the tubular expansion oone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack of the outer surface of the parabokM body 
increases in a continuous manner from one end of the parabolokJ body to the opposite 
end of the parabotokl body. In an exemplary embcxliment, the tubular liner comprises 
a plurdity of expandable tubular members; and wherein the other tubular members are 
interteaved among the expandable tubular menfd)ers. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described ttiat includes positioning a tubular liner within the wellbore. and radially 
expanding one or more discrete portfons of the tubular liner Into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment the remalrtng portions of the tubuteir liner are not radially expanded. In 
an exemplafy embodiment, one of the discrete portions of the tubular liner Is radially 
5 expanded by Injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radiplly expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner, 
in -an exemplary embodiment, the tubular liner comprises a plurality of tubular 
merTd)ers; and wherein one or more of the tubUlar members are radially expanded into 

10 engagomnt with the welibore and one or more of the tubular members are not radially 
expmded Into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagenient with the wellbore 
comprise a portion that is radially expanded into engagenrtent with the wellbore and a 
portion that is not radially expanded into engagement with ttie wellbore. In an 

15 exemplary embodiment, the tubular liner Includes one or nrKxne expandable tubular 
members that each include a tubular body comprising an. Intermediate portion and fir^ 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the intennediate 
portion, and one or more slotted tubular members coupled to the expandatHe tubular 

20 members, wherein the inside dianwters of the slotted tubular members are greater than 
or equal to the maximum inside dteimeters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner indudes a plurality of expandable tubular 
members; and wherein me slotted tubular members are interteaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that indudes means for positioning a tubular liner within the welibore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagement with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
in an exemplary enibodlment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodlnoent, one discrete portion of the tubular liner is 
radiaHy expanded by injecting a fluidic material into the tobuter liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 

53 



expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emt)odiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radiaiiy expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. in an exemplary embodiment, the tubular memt)ers 
that are radially expanded into engagement with the w^lbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radiaiiy 
expanded into engs^ment with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subtenanean fbnnatioh defining a borehole, and a tubular liner positioned in and 
coupled to ttie borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubuler liner into engagement witti the 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
Knar are radially expanded into engagement with the borehole. In an exemplary 
ennbodiment, the remaining portions of the tubular liner are not redially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is redlaily 
expanded by injecting a fluidic material Into the tubular liner; arKl wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
throi^h the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular iiner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular mennbers are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the tx>rehol8 include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary enrit)odlment, prior to 
the radial expansion the tubular liner includes one or more expandable tut>ular 
n)embers that each include a tubular body comprising an Intennedlate portion and first 
and second expanded end porBons coupled to opposing ends of the intenfnediate 
portion, and a sealing member coupled to the exterior surface of the intennediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, ttie tubular liner includes a plurality of expandable tubular 
5 members; and wherein the sbtted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular men^rSt each solid tubular member including one or more 

10 . external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluidic materials through the perforated tubular 
members, one or rhore temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

1 5 perforated tubular memt>ers, one or more pressure sensors operably coupled to one or 
more of the perfbrated tubular members for nrK)nltoi1ng the operating pressure within 
the perfbrated tubular members, and one or nnore flow sensors operably coupled to 
one or more of the perforated tubular members for oKmitoring the operating flow rate 
within the perfbrated tubular members* a shoe coupled to the zonal isolation assembly. 

20 and a confroiler operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular memtsers and the perforated tubular members are formed by a 
radial expansion process perfonfned within the wellbore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welibore has also been described that includes positioning one or more solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the welibore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars vnthin the welibore, flutdidy coupling the perforated 
tubulars and the solid tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranear) zone within the welibore extermii to the 
soTid tubulars and perforated tubulars. nnonltorihg the operating temperatures. 
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pressures, and flow rates within one or more of the perforated tubutars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portton of the welibore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore. positioning one or more 
perforated tubulars within the welibore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the welibore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the welibore, fluidicly ooufriing at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controHing the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates, 

A system for isolating a first subterranean zone fifom a second subterranean zone in a 
20 weilbore has also been described that includes means for positioning one or more solid 
. tubulars within the weilbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the weilbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubulars within the welibore, 
25 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the flrst subtenranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, n^ns for monitoring the opiating tenperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subtenranean zone in a welibore. at 
least a portion of the weilbore including a casing, has also been described that includes 
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means for positioning one or more solid tubuiars within the welllwre. means for 
positioning one or more perforated tubuiars within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, meians for radially expanding at least one 
of the soOd tubuiars and the perftNated tubuiars within the wellbore, means for fluidldy 
5 coupling the solid tubuiars with the casing, means tor fluidicly coupBng the perforated 
tubuiars with the solid tubuiars. means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone witWn the wellbore. means for fluidldy 
ooupHng at least one of the perforated tubuiars wHh the produdhg subtenanean zone, 
means for rnonHoring the operating temperatures, pressures, and flow rates wlthh 
10 or more of the perfbrated tubutars. and means for controlling the flow of fluidic 
materials through the perfbrated tubuiars as a function of the monitoied operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that indudes a zonal isolation assembly. 

15 including: one or more solid tubular members, each soNd tubular member induding one 
or more ndemal seals, one or more perforated tubular members each Induding radial 
passages coupled to the sdid tubular members, and one or more solid tubular Hnere 
coupled to the interior surfaces of one or more of the perforated tubular membere for 
sealing at least some of the radial passages of the perfbrated tubular membere. and a 

20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomried by a radial expansion 
process perfomied wHhin the wellbore, and the solid tubular linere are formed by a 
radial expansion process perfomned within the wellbore. 

25 A method of isolating a first subtenanean zone from a second subtenanean zone In a 
wellbore has also been described that indudes positioning one or more solid tubulare 
within the wejlbore, the sdid tubuiars traversing the first subterranean zone, positioning 
one or more perfbrated tubuiars each induding one or more radial passages vsnthin the 
weHbore. the perforated tubulare travereing tfie second subtenanean zone, radially 

30 expanding at least one of the solid tubulare and perforated tubulare within the wellbore. 
fluididy coupling the pefforated tubulare and the primary solid tubulare. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary sdM tubulare and perforated tubulare. 
positipning one or more solid tubular linere within the Interior of one or more of the 
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perforated tubulars, and radially expanding and plastically defonning the solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial piassages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a vvellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or nrK>re solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within tt>e weHbore, the 
perforated tutHJiars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subterranean am within the wellbore, fluididy coupling at least one of the 
perforated tubulars wrth .ttie produdng subterranean zone, positioning one or. more 

15 solid tubular liners within the interior of one or more of the peifDrsrted tubulars, and 
radially expanding and plastically deforming the sdid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subtenranean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterraneaa zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subtenanean zone, means for radially expanding at least one of tiie solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling tite perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from tiie first 
subterranean zone to the second subterranean zone wNNn the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the Interior of one or more of the perforated tubulare, and means 
for radially e^^andlng and plastically defomning the solid tubular liners witiiin ttie interior 
of one or more of the perfected tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
ftom a pnsdudng sui)terranean zone in a weHbbre, at least a portion of the weilbore 
induding a casing, has also been described that includes means for positioning one or 
more Boiid tubuiars within the welil)ore. means for positioning one or more perforated 

5 tutNilars each including one or more radial passages within the weillMre. the perforated 
tubuiars traversing the producing subterranean zone, means for radially expanding at 
least one of the sdid tubuiars and ttw perforated tubuiars within the weltbore. means 
for fluididy coupling the solid tubuiars with the casing, means for fluidiciy coupling the 
perforated tubuiars with the solid tubuiars. means for fluididy isolating the produdr^ 

10. sut>teminean zone from at least one other subterranean zone within the weilbore. 
nfieans for fluididy coupling at least one of the peirforated tubuiars with the produdng 
subterranean zone, means fbr positioning one or more solid tubular Hners within the 
interior of one or more of the perforated tubuiars, and means for radially expanding and 
plastically defonning the sdid tubular Bners within the interior of one or more of the 

15 perforated tubulare to fluididy seal at least some of the radial passages of the 
perforated tubuiars. 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
20 or mote external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subtenanean zone In a 
wellborB has also been described that indudes positioning one or more solid tubuiars 
within the weilbore, the solid tubuiars traversing the first sutrterranean zorie, positioning 
one or more perforated tubuiars each induding one or more radial passages within the 
30 weUbore. the perforated tubulare treveraing ttw second subterranean zone, radially 
expanding at least one of the sdid tubulare and perfnated tubulare within the weilbore. 
fluidiciy coupling the perforated tubulare and the primary solid tubulare. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zcme 
within (he weUbore external to the primary sdid tubulare and perforated tubulare. 
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sealing off an annular region wWiln at least one of the perforated tubulars. and Injecting 
a hardenabie fluidic sealing material into the sealed annular regions of the perforated 
bjbuiars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials froni a producing subterranean zone in a wellbore, at 
least a portion of the weilbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or mom 
perforated tubulars each including one or more radial passages within the weilbore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, fluidicly 
coupling the solid tutAdars with tl% casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subtenranean zone from at least 
one other subterranean zone wHhln the weilbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

15 within at least one of the perforated tubulars, and injecting a hardenabie fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages erf the perforated tubulars, 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
20 weilbore has also been described that includes means for positiontng one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at ieast one of the solid tubulans and 
25 perforated tubulars within the weilbore, meants for fluidicly coupling the perforated 
tubulars arKt the solid tubulars, means for preventing the passage of fluids from the first 
subtenanean zone to the second sut^rranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for Injecting a hardenabie 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subtenranean zone in a wellt»ore, at 
ieast a portion of the weilbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellt)ore, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the virelll}ore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

5 the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, meahs for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subtenranean lone from at 
least one other subtenranean mne within the wellbore, means f6r fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable flutdic sealing inateridi into the sealed annular regtons of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tububrs. 

15 An apparatus has; also been described that indudes a zonal Isolation assembly 
positioned within a wellbore that traverses a subterranean fonmatibn including: one or 
more sdid tubular members, each solid tubular member induding one or more extental 
seats, one or more perforated tubular members coupled to the solid tubular memtiers, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tjbular merit)er5 are formed by a radial expansion 
process perfomned within the wellbore, and at least one of the perforated tutnilar 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded Into intimate contact with the subterranean formation compress the 

25 subterranean formation. 

A method of isolating a first subterranean zone from a second subtenBnean zone in a 
wellbore has also been described that jndudes positioning onie or more solid tubulars 
within the weltt)ore. the solid tubulars traversing the first subtenBnean zone, positioning 
30 one or noora perforated tubulars within the wellbore each Induding one or more radial 
passages, the perforated tutnjlars traversing the second subtenranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean mne, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the second subterranean zone compress 

5 ^e second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subtenranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone, in an exemplary embodiment, the 
method further irKludes vibrating the second subten^nean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 • with the seoohd subterranean zone. In an exemplary embodiment, the method further 
Includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from the seoohd subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wdlbore, positionlrtg one or nrxKe 
perforated tubulars within the wellbore eaoh including one or rnore radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

20 least one of ttie solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contect with the 
producing subten^nean zone, fluidicly coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluididy isolating the 
producing subterranean zone from at least one other subten^nean zone within the 

25 wellbdre, and fluidicly coupling at least one of the perforated tubulars with the 
produdr^ subten^nean zone, In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contect with the producing subterranean zone 
compress the producing subtenranean zone. In an exemplary embodimerit, the method 
further indudes vibrating the produdng subtenranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subterranean zone. In an exemplary 
embodiment, the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded Into 
intimate contad witti the produdng subterranean zone. In an exemptery embodirhent, 
the method further includes applying an Impubive load to the perforated tubulars that 
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are radially expanded into intimate contact with the produdng subterranean zone to 
Increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 weHbore has also been described that includes means for positioning one or rnore solid 
tubulars within the welibore* thd solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wetlbore each 
including one or more radial passages, the perforated tubulars traversing the'second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

1 0 perforated tubulars virtthin the wellbore, means for radially expanding at least one of the 
perforated tubulars into irttimate contact with the second subtenanean zone, means for 
fluidicty coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wejibore extemal to the solid tabuleLVs and perforated 

15 tubulars. in an exemplary embodinnent, the means for radially expanding at least one 
of the perforated tubulars into intimate contact witti the second subterranean zone 
comprises means for compressing the second subterranean zone, in an exemplary 
embodiment^ the system further includes means for vibrating the second subterranean 
2X)ne to increase the rate of recovery of hydrocarbons from the' second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocartx>ns from the second subterranean zone. 

A s^tem for extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the weljbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each including one or 
more radial (H>enings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the welltKire. means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars yvtth the solid tubulars. means for fluididy isolating the produdng subterranean 
zone from at least one other subtenranean zone within the wellbore, and means for 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subterranean zone comprises means for compressing the produdng subtenanean 
zone. In an exemplary embodiment, the system further indudes means for vibrating 
the producing subterranean zone to increase ttie rate of recovery of hydrocartxms from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean 2»ne to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with ttie produdng subtenranean zone. In an exemplary embodiment, the system 
furttier includes means for applying an* impulsive load to the perforated tubulars ttiat 
are radially expanded into intimate contact with the producing subtenanean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that Indudes a zonal isolation assembly 
positioned wittiin a wellbore that traverses a subterranean formation and indudes a 
perforat^J wellbore casing, Induding: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or mors perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isdation assembly. At least one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion procisss perfonmed within Vne 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contad witii the perforated wellbore casing. In an exemplary embodiment, the 
. perfected tubular members that are radially expanded into intimate contact witti the 
perforated casing compress the subterranean fbrrhation. 

A method of Isolating a first subtenanean zone from a second subterranean zone in a 
welRxm that indudes a perforated casing that traverses the second subtenanean 
zone, has also been described that Indudes positioning one or more solid tubulars 
wittiin the wellbore. the solid tubulars traversing the first subterranean zone, positioning 



64 



one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the perforated tubulars into IhtinDate contact 

5 with the perforated casing, fluldlcly coupling the perforated tubulars and the solid 
tubulars. and preventing the passage of fluids from ttie first subtenanean zone to the 
second subtenranean zone wKhln the wellbore external to the solid tubulars and 
perforated tubulars. in an exemplary embodiment, the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenranean 2;one to Incrisase the rate of recovery of 
hydrocarbons from the second subtenranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 

15 with the perforated casing. In ah exemplary embodiment, the method further includes 
applying an impulsive bad to the perforated tubulars that are radially expanded into 
intimate contact wKh the perforated casing to increase the rate of recovery of 
hydrocartHXis from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbons including a casing and a perforated casing that traverses 
the producing subterranean zona, has also been described that includes proitioning 
one or mors solid tubulars within the wellbore, posltionlrig one or mors perforated 
tubulars within the wellbore each Including one or more radial passages, the perforated 

25 tubulars tnaversing the producing subterranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubular^ within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
fluidity coupling the solid tubulars with the ca»ng, fluididy coupling the perforated 
tubulars with tfie solid tubulars, fluididy isolating the produdng subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fluididy coupling at least 
one of the perforated tutHJiars with the produdng subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated caslrig compress the produdng subterranean zone. In an 
exemplary embodiment, the method further Indudes vibrating Vne produdng 
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subterranean zone to increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subteftanean zone to dean the radial passages of the 
perforated tubuiars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further Includes applying an 
impulsive load to the perforated tubuiars that are radially expanded into intimate 
contact yM\ the perfonated tubuiars to Increase the rate of recovery of hydrocarbons 
from the producing subterranean zone. . 

10 • A system for isolating a ftrst subtenanean zone frorn a second subterranean zone in a 
wellbore that Includes a perforated caslrig that traverses the second subterranean 
zone, has also been described that includes means for posrfioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or mors perforated tubuiars within the wellbore each 

IS including one or more radial passages, the perforated tubuiars traversing the second . 
subterranean zone^ means for radially expanding at least one of the solid tubuiars and 
perfonated tubuiars within the wellbore, means for radially expanding at least one of the 
perforated tubuiars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubuiars and the solid tubuiars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore external to the solid tubuiars and perforated tubuiars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from the second subtenanean zone. In an exemplary 
embodiment, the system furttier indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubuiars that are radially expanded 
into intirnate contact v^th the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an impulsive load to the perforated tubuiars 
that are radially expanded into intimate oontad with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subtenanean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the welllK)re including a casing and a perforated casing that traverses 
tlie producing sut>terr8nean zone, has also been described that includes means for 
positioning one or more solid tubulars witlf)in the wellbore, means for positioning one or 

5 more perforated tubulars within the wellbore each Including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into Intbrate contact with the perforated casing, means for fluididy coupling the solid 

10 tubidars with th6 casing, rneans for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidiciy isolating the produdng subten^nean zone from at 
least one other subtenanean »ne within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment the means for radially expanding at least one of the perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
compressing the producing subterranean zone. In an exemplary embodiment, the 
further Indudes means tor vibrating the produdng gubtenanean zone to Increase the 
rate of recovery of hydrocart)oris from the produdng subterranean zone. In an 
exemplary embedment, the system further Indudes means for vilirating the produdng 

20 subtenranean zone to dean the radial passages of the perforated tubulars that are 
radiaily expanded into intimate conted with the perforated casing. In an exemplary 
embodiment, the system ftrther includes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intinnate contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons firom the produdng 

25 subtenranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or trwB sdid tubular members, eadi solid tubular memt>er induding one 
or nm>re external smIs, one or more perforated tobular members each induding radial 
30 passages coupled to the sdid tidnilar members, and one or nrK>re perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubuUr noembers, and a shoe coupled to the zonal 
isolation assembly. At least one of the sdid tubular members and the perforated 
tobular rhembers are formed a radial expansion process performed within the 
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wellbore, and the perforated tubular liner$ are forrrted by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
wWiin the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubuliars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from ttie first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners writhin the interior of one or more of 
the perforated tubulars. and radially expanding and plasBcally deforming Vne perforated 
15 tubular liners v^in the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
teast a portion of the wellbore including a casing, has also been described ttiat includes 
positioning one or more solid tubulars ^thin the wellbore. positioning one or ware 

20 prorated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforate tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, flukJIdy isolating the producing subtenanean zone from at least 

25 one other subtenanean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubuters with the producing subtenanean zone, positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and radially expanding and plastically defonnlng the perforated tubular liners virithin the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a firat subterranean »)ne from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubutera within the wellbore, the solid tubulars traversing the met subterranean zone, 
means for positioning one or more perforated tubulai:s each including one or mbre 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zonoi means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, nneans for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external to the 
primary sottd tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for radially expanding and plastically defomiing the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the welbore including a casing, has also been described that includes 
meai» for positioning one or more solid tubulars within the weVbore. means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages witNn the wallbore. the perforated tubulars traversing the producing 
subterranean zone, means for radialty expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. means for fluididy coupling the solid 
tubulars with the casing, means for lluidicly coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 

20 least one other subterrariean zone within the wellbdre. m^ar^s for fluidlciy coupling 
at least one of the perforated tubulare with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars. and means for radially expanding and plastically defonming the 
. perforated tubular Dners within the interior of one or nxMPS of the perforated tubulars. 

25 

An apparatus has also been described that indudes a zonal isolation assembly 
including: one or more solid tubular m«nbers. each solid tubular member including one 
or more external seals, two or mora (Mrforated tubular members each induding radial 
passages coupled to the sdid tubular members, and one or more one-way valves for 
30 oontroOably fluididy coupling the perforated tubular members, and a shoe coupted to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfomied within 
the wellbore. 
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A methcxl of isolating a first subterranean 2x>ne from a second subterranean zone 
having a plurality of producing zones in a welltx>re has also been described that 
Includes positioning one or rnore solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tut>ulars each 
5 including one or wore radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluldidy coupling the perforated 
tubulars and the prbnary solid tubulais, preventing the passage of fluids from the first 
subterranean ane to the second subterranean zone within the v^llbore external to the 
10 • primary sdid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted; 

A method of extracting materials from a wellbore having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positiontng two or more perforated tubulars each including one or more radial iMissages 
within the wellbore, the perforated tubulars traversing the producing subtenranean 
zones, radially e}4>anding at least one of the solid tubulars and the perforated tubijiars 
20 within the wellbore, flutdicly coupling the solid tubulars with the casing, fluididy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted, 

A system for isolating a first subtenranean zone from a second subtenranean zone 
having a plurality of produdng zones in a wellbore has also been described that 
indudes n^ns for positioning one or more solid tubulars within the wellbore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the seccmd subterranean zone, means for radially 
expanding at least one of the soM tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing firom one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. « 

A system for extracting materials from a plurality of producing subterranean rones in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 

10 that includes means for pmitioning one or more solid tubulars witNn the wellbore. 
means for positioning one or more perforated tubulars each Including dne or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the sblid tubulars and 
the perforated tubulars within the. wellbore, means for fluididy coupling the solid 

IS tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluidicly isolating the producing subterranean zone from at 
least one other subtenanean zone within the wellbore, means for fluidicly coupling at 
least one of the perfcHated tubulars with the producing subterranean zone, means for 
posrtionbig one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depteted to one of the producing zones that has 
been depteted. 

An apparatus for extracting geothermal energy from a subterranean formation 
25 cmteining a source of geothermal energy has also been desa1t>ed that includes a 
zonal isolation assembly positioned wittiin the subterranean formation including: one or 
fwre solid tubular members, each solid tubular nr«mt)er including one or more external 
seals, one or wore perforated tubular memt>ers each including radial passages coupled 
to the solid tubular members, and one or nrK>re perforated tubular liners each including 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubuter members and the perforated tubuter members are fonmed 
tiy a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmal energy in a wellbore has also been described that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning, one or more perforated tubulars 
5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tubulars and the primary solid tubulars. preveriting the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubuiars and perfonerted tubulars, positioning one or more perforated 
tubular liners within the interior of me or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the Interior of 
one or nrx>re of the perforated tubulars. 

15 A method of extrading geothermal energy finom a subterranean geothermal mne k\ a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that iridudes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubuiars each including one or more radial passages within the 
wellbore, the perforated tutxilars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluidicly isolating the subterranean 
geothennal zone from at least one other subtennanean zone within the wellbore, and 
fluidicly coupling at teast one of the perforated tubuiars with the subterranean 

25 geothermal zone. 

A system for isolating a first subte^anean zone from a second geothermal 
subteri^nean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubulars within ttie wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or more perforated tubulars 
each induding one or nrvore radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupfing ttie perforated tubulars and the solid tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subterranean zone witNn the wellbore external to the primary solid tubiilars 
and perforated tui>ulars. 



5 A system for extracting gec^ential energy from a subterranean geothenmal zone in a 
wellbore. at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or more soKd tubulars within the wellbore. 
means for positioning one or mom perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the subterranean 

10 geothermal zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. means for flutdlcly coupling the solid 
tubulars with the casing, means for fluididy ooupHng the perforated tubulars with the 
solid tubulars. n^eans for fluidiciy isolating the subterranean geothemial zone from at 
least one other subt^nanean zone within the w^lbore, and means for fluididy coupling 

15 at least one of the perforated'tubular$ with the subterranean geotliermal zone. 

An apparatus has also been described that Indiides a zonal isolation assembly 
induding: one or more solid tubular members, each sdid tubular member induding one 
or more external seals, one or more perforated tubular members each induding one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
S)nal isolation assembly. At teast one of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perfoeted tubular members are 
deaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolatir^ a first subterranean zone from a second subterranean zone in a 
welit>ore has also been described that Indudes positioning one or more, solid tubulars 
within tto wellbore. the solid tubulars traversing the first sut>tenranean zone, positioning 
30 one or mem perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore. fluidiciy coupling the perforated tubulare and the sdid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 



within the wellbore external to the solid tubulars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore. 

5 A nnethod of extracting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tajbulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perfbrated tubulars traveling the producing subterranean zone, radially expanding at 

10 - least one of the solid tubulars and the perforated tubulars within the wellbore, fluidiciy 
coupling the solid tubulars with the casing, fluidldy coupling the perforated tubulars 
with the solid tubulars, fluidldy isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, fluidiciy coupling at least one of the 
perforated tubulars with the produdng, subterranean zone, monitoring the operating 

15 tMiperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials fronr^ the radial passages of at least one of the perfbrated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a first subterranean zone from a second subterranean zone In a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or nfK>re radial passages, the perfbrated tubulars traversing the second 
subterranean zone, mec^ for radially expanding at least one of the solid tubulars and 
25 perfbrated tubulars within the wellbore* means for fluidiciy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subtenranean 2sonb within the wellbore external to the 
solid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perfbrated tubulars VMthin the wellbore. 

A system for extracting materials firom a producing subtenranean zone in a wellbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
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positioning one or more perforated tubulars within the weltbore each indudino one or 
more radial passages, the perforate tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellt)ore, means for fluididy coupling the solid tutnjlars with the 
5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the produdng subtenranean zone from at least one other 
subterranean zone within the wellbore. means for fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, and means for cleaning 
materials firom the radial passages of at least one of tfie perforated tubulars by further 
10 radial expanslort of the perforated tubulars within the wellbore. 

Although Illustrative emtxxliments of the invention have been shown and described, a 
wide range erf modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 empbyed without a corresponding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 



1. An apparatus, comprising: 

a zonal isolation assembly comprising: . 
5 one or niore solid tubular members, each solid tubular member including one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllc^ly fluididy coupling the perforated 
10 tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonned by a radial expansion process performed vwthin the wellbore. 

15 2. A method of Isolatlhg a first subterranean rone from a second subterraneiEin 
zone having a plurality of producing zones in a weUbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning two or more perforated tubulars each Including one or more radial 
20 passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
25 preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore extemal to tte primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
been depleted to one of the produdng zones that has been depleted. 

30 

3. A method of extracting materials from a weHbors having a plurality of produdng 
subterranean zones, at least a portion of the wellbore induding a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



positioning two or more perforated tubulars each induding one or more radial 
passages within the wellbore» the perforated tubulars traversing the producing 
subteoanean zones; 

radiaUy expanding at least one of the solid tubulars and the perforated tubulars 
5 within the wellbore; 

fluidicly coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy Isolating the producing subterranean zone from at least one other 
subterranean 20h^ within the wellbore; 
10 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

preventing fluids from passing from one of the produdng zones that has not 
been depleted to one of the produdng zonas that has been depleted. 

15 4. A system for isolating a first ^ubtenanean zone from a second subterranean 
zone having a plurality of produdng zones in a wellbore, comprising: 

means for positioning one' or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means for positioning me or more perforated tubulars each induding one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing tiie passage cS fluids from the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
30 means for preventir^ fluids from passing from one of the produdng zones that 

has not been depleted to one of the produdng zones that has been depleted. 

5. A system for extrading materials from a plurality of produdng subterranean 
zories in a wellbore, at least a portion of the wellbore induding a casing, comprising; 
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means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages witiiin the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 
5 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluidldy isolating the produdng subterranean zone from at least one 
10 other subtenran^ zone within the wellbore; . 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or nnore perforated tubular liners wittiin the interior of 
one or moire of the perforated tubulars; and 
15 means for preventing fluids from passing from one of the producing zones that 

has not been depleled to one of ttie produdng zones that has been depleted. 



78 



1 . An apparatus , comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more flew oontrol valves operably coupled to the perforated tubular members for 
controlling the flow of fluUlc materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular niembers for monitoring the operating temperature within the 
perforated tubular memt>ers; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for mon'rt<»1ng the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
memt>ers; and 

a shoe coupled to the ronal isolation assembly; arid 
a oontroiler operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and oontrolling the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process peribmned within the wellbors. 

25 2. A method of isolating a first subtenranean zone from a second subtenanean 
zone in a wellbore, com^^sing: 

positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subtenanean zone; 

positioning one or more perforated tubulars within the wellbore. the perforated 
30 tubulars traversing the second subtenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubuiars within the wellbore; 

fiuldicly coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first sulyterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tubiulars; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontrolling the flow of fluidic materials through the perforated tubulans as a 

function of the rnonttored operating teniperatures, pressures, an^ 

3. A method of extracting materials from a producing subterranean zone in a 
weUbore, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

. positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars travming the producing subterranean zone; 

radially expanding at least one of the soHd tubulars and the perforated tubulars 
within the weHbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone witMn the wellbore; 

fiuididy coupling at least one of the perforated tubulars with the producing 
20 ' subterranean zone; 

monitorir^ the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a secorvd subterranean 
zone In a wellbore, comprising: 

means for positioning one or nrKKe solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positionfaig one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars withh the wellbore; 

means for fliddidy coupling the perforated tubulars and the solid tutiidars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforeted tubulars; and 

nneans for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperetures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
10 wellbore. at least a portion of the wellbore indudbig a casing, comprising; 

nrieans for positioning one or more solid tubulars within the w^lbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulare traversing the producing subtenanean zone; 

means for radlaily expanding at least one of the solid tubulars and the 
15 perforeted 

tubulare within the wellbore; 

means for fluidlcly coupling the solid tubulare with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for flutdidy isolating the producing subtenanean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluidlcly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for nrK)nrtorjng the operating temperatures, pressures, and flow rates 
within one or more df the perforated tubulars; and * 
25 means for controlling the flow of fluidic materials through the perforated tubulars 

as a fonction of the monitored operating temperatures, pressures* and flow rates, 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one (»r more solid tubular memb^. each solid tubular member including one or 

more extemal seals; 

one or more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and . 

one or more solid tubular linere coupled to the interior surfeces of one or more 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
perfbmied within the weiibpre. 

• 7. A method of isolating a first subterranean zone from a second subtenanean 
10 zone in a wellbore, comprising: 

positioning one or rriore solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more peiforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fiuidiciy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the interior of one or more of 
tlie perforated tubulars; and 

radially expanding and plastically deforming the solid tubular Kners within the 
25 interior of one or more of the perfected tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
30 positioning one or nrK>re solid tubulars within the wellbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
sutrterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellt)ore; 

fluidiciy ctHjpling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
5 fluidiciy isolating the producing subterranean zone from at least one other 

subterranean zone within the wellb(H^; 

fluidiciy coupling at least one of the perforate tubulars with the producing 
. subterranean zone; 

positioning one or more solid tubular liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidiciy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subtenranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

weans for radially expanding at least dne of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subtenWiean zone within the wellbore external to Vt\B prirnary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plasticany defomilr^ the solid tubular liners 

within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the welibore including a casing, comprising; 

means for positicMiing one or more solid tubulars within the weiibore; 

means for positioning one or more perforated tubuiars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing ttie' 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean ^)ne; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the sdid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars, 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or nrK>re solid tubular memt>ers, each solid tubular member induding one or 
more external seals; 

25 one or wore perforated tubular members each indudir^ radial passages 

coupled to the solid tubular members; and 

a sealing nnateriai coupled to at least some of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isolating a flrst subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the sdid tubulars 
traversing the flrst subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the weilbore; 

fluidlcly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenBnean zone to the second 
subtenranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region witNn at least one of the perforated tubulars; arvd 

Injecting a hardenaUe fiuidic sealing material Into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method cS extractihg matdrials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 
positioning one or more soUd tubulars within the wellbore; 
positioning one or more perforated t&Aulars each including one or more radial 
passages within the wellbore, the perforated tubut^ traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fhJidiciy coupling the solid tubulars with the casing; 
fluldicly coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the producing subtenanean zone from at least one other 

subtenranean zone within the weHbore; 

flutdlcly coupling at least one of the j)erforated tubulars with the producing 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fiuidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positiming one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 mearis for positioning one or more perforated tubulars each induding one or 

more radial passages within the wellbore, the perforated tubulars fraversing ttie second 
sublenaneanxone.; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone mthin the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular regim within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off d least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wdllbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the . 
perforated tutnjlars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars virith the solid tubulars; 
30 means for fluididy isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 



86 



means for sealing off an annular region within at least one of the perforated 
tubulars;and 

means f<x injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubujars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbnmatlbn, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more ^mal seals; 

one or more perforated tubular members coupled to the solid tubular members; 
and - 

a shoe coupled to the zonal isolation assembly; * 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fomied by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the suMerranean fonnation. 

20 17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean formation compress the 
subterranean formation. 

18. A method of teolating a first subtenranean zone from a second subterranean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or mora perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars Into Intinrtate contect 
with the second subtenranean zone; 
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flutdidy coupling the perforated tubulars and the solid tubuiars; and 

preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within the wellbore extennal to the solid tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulars that are radially 
expanded into hitlmate contact with the second subtenranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18. further comprising vibrating the second subternEihean 
zone to Increase the rate of recovery of hydrocart>ons from the secorKi subtenanean 
zone. 

21. The method of claim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intbnate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated ti^lars that are radially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
vi^llborB, at least a portion of the wellbore induding a casing, comprising; 

25 posittoning one or more solid tubuiars within the wellbore; 

positioning one or nrK>re perforated tubulars within the v^llbore each including 
one or more radial passages, the perforated tubulars traversing the produdng 
subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the wePbore; 

radialiy expanding at least one of the perforated tubulars into intimate contad 
with the producing subterranean zone; 

fluidlcly coupling the solid tubulars with the caslng; 

fliMldy coupling the perforated tubulars with the solid tubulars; 
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fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the weHt>ore; and 

fluidicly coupling at least one of the perforated tubuiars with the producing 
subterranean zone. ' 

5 

24. The method of daim 23, wherein the perforated tubuiars that are radially 
expanded Into intimate contact with the producing subterranean zone compress the 
producing subtenranean zone. 

10 25. The method of daim 23, further coinprising vibrating the produdng 
subtenranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
15 subterranean zone to dean the radial passages of the perforated tubuiars that are 

radially expanded into intimdte contact with the prDdudng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubuiars that are radially expanded into intimate contad with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
sui)tenranean zone. 

28. A systeni for isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

25 means for positioning one or more solid tubuiars within the weitbore, the solid 

tubuiars traversing the first subterranean zone; 

means for positioning one or more perforate tubuiars within the weilbore each 
induding one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone; 

30 means for radially expanding at least one of the solid tubuiars and perfcxated 

tubuiars virithin the weilbore; 

means for radially expanding at least one of the perforated tubuiars into intimate 
contad wOh the second subtenranean zone; 

means for fluididy coupling the perforated tubuiars and the solid tubuiars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
. the second suliterraneah zone within the wellt)ore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28, further oom{»1sing means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to. dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contad with.the second subtenranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforaitad tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocart)ons from the 

20 second subterranean zone. 

33. A system i€€ extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

means for positi(ming one or more solid tubulars within the wellbore; 
25 means for positioning one or nmre perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the sdid tubulars and the 
perforated tubidar^ within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the produdng subterranean zone; 

means for fiuididy coupling the solid tubulars with the c^ng; 

means for fiuididy coupling the perforated tubulars with the solid tubulars; 

means for fiuididy isolating the produdng subterranean zone from at least c^e 
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other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tut>ulars with the 
produdng subterranean zone. 

5 34. The system of daim 33» wherein the means for radiaity expanding at least one 
of the perforated tubulars into intimate contad with the produdng subterranean zor>e 
oomprises means for oompressing the produdng subtennanean zone. 

35. The system of daim 33, further comprising means for vibrating the produdng 
Id subtenranean zone to increase the rate of recovery of hydrocarbons from the produdng 

subterranean zone. 

36. The system of daim 33, further comprising means for vitrating the produdng 
subtenranean zone to dean the radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact witt) the produdng subtenranean zone. 

37. The system of claim 33, fujther comprising means for applying an impulsive 
bad to the perforated tubulars that are radially expanded into intimate contact with the 
producing eubtenanean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subteoBnean zone. 

38. ^ apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more exterruii seals; 

one or more perforated tubular members coupled to the solid tubular memt>ers; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radially expanded into Intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of Isolating a first subtenranean zone from a second subterranean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, oomprisir^: 

positioning one or more solid tubulars within the wellbore, the solid tubuiars 

traversing the first subterranean rone; 
10 postponing one or owe perforated tubuiars vmthtn the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subtenranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 
15 radially expanding at Wast one of the perforated tubulars into intimate contact 

with the perforated basing; 

fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40. wherein tt^ perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40, further comprising vibrating the second subtenranean 
zone to increase the rate of recovery of hydrocartxxis from the second subtenanean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubuiars that are radially expanded 
into IntimatB contad with the perforated casing. 

44. The method of daim 40, further corr^sing applying an impulsive load to the 
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perforated tubulars that are radially expanded intd intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocart>ons from the second subterranean 
zone. 

S 45. A method of extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the welibore; 
positioning one or more perforated tubulars within the welibore each including 
10 one or nrx>re radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the vrallbore; 

radiaiiy expanding at least one of the perfora^ tubulars into intimate contact 
IS with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subtenranean zbne within the welibore: and . 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subtananean zone. 

46. The method of daim 45, wherein the perforated tubulars that arp radially 
expanded into intimate contad with the perforated casing oon^iress the produdng 

25 8ut>terranean zone. 

47. The method of dalm 45. further comprising vibrating the producing 
subtenranean »ne to increase the rate of recovery of hydrocart>ons from the produdng 
subterranean zone. 

30 

48. - The method of daim 45. further comprising vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing* 
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49. The method of daim 45, further comprising applying an innpulsive load to the 
• perforated tubulars that are radially expanded into intimate contact with the perforated 

tubulars to increase the rate of recovery of hydrocart)ons from the producing 
subtenBnean zone. 

5 

50. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that travenses the second 
subterranean zone, oomprisir^: 

means for positioning one or more solid tubulars within the wellbore» the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbore each 
including one or more radial passages* the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
1 5 tubulars within the weilbore; 

means for radially expandHng at least one of the perforated tubulars into intimate 
contact with ttie perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the finit subterranean zone to 
20 the second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. 

51 . The system of daim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subten^nean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially exparuJed into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartxms from the second 
subtenanean zone. 

5 

55. A system for extracting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the weHbore Including a casing and a perforated casing 
that traverses the producing subtenranean zone, comprising; 

mrans for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings* the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellt>ore; 
15 means for radially expanding atleast one of the perforated tubulars into Intimate 

contact with the perforated casing; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subtenranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars wKh the 
producing subterranean zone. 

56. The system of daim 55, wherein the means fpr radially expanding at least one 
25 of the perforated tubulars Into Intimate conted with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

30 subterranean zone. 

58. The system of claim 55. further comprising means for vibrating the produdng 
subterranean zone to dean the radtel passages of the perforated tubulars that are 
radiaOy expanded into intimate contact with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone, 

60. An apparatus, comprising: 
a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tidbular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coiv>ied to the interior surfaces of one or more of the perforated tubular 
15 niembers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
numbers are formed by a radial expansion process perfomned within the welltx)re; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 perfonmed within the wellbore. 

61 . A method of isolating a first subtenranean zone from ai second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterrar^n zone; 

positioning one or more perfected tubulars each ir)cluding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the weHbore; 

fluidldy coupling ^ perforated tubulars arKl the primary solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
subtenanean zone within the wellbore external .to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; arKi 

radially expanding and plastically deforming the> perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weUbore; 

positioning one or mora perforated tubulars each including one or mora radial 
10 passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weHbore; 

fluididy ooupiir^ the Solid tubulars with the casing; 
15 fluididy coupling the perforated tubulars with the solid tu^ 

fiuidic^ isolating ttie piiodudng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
siditsrranean zone; 

20 positioning one or more perforated tubular liners within the interior cf one or 

more of the perforated tubulars; and 

radially expanding and. plastically deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

25 63. A system for isolating a first subtenranean zone from a second subterranean 
zone k\ a wellbore, comprteing: 

nneans for positioning one or more sdid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welll>ore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the seoond sutrterranean zone within the wellbore external to the primary solid tubuiars 
and perforated tubuiars; 

weans for positioning one or more perforated tubular liners within the interior of 
5 one or nrxxe of the perforated tubuiars; and 

mbans for radially expanding and plasticaHy deforming the perforated tubular 
Ikiers within the interior of one or more of the perforated tubuiars. 

64. A systeni for exlracttng materials from a producing subtenranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more sdid tubuiars within the wellbore; 
means for positioning one or more perforated tubuiars each including one or 
more radial passages within tlie wellbore. the perforated tubuiars traversing ttte 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubuiars and the 

perforated tubuteirs within the wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
means for fluididy coupling the perforated tubuiars >^th the solid tubuiars; 
means for fluididy Isolating the produdng subterranean zone frorn at least one 
20 other subtenranean zone v^thin the wellbore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or nrKM-e of the perforated tubuiars; and 
25 means for radially expanding and plastically defonrrdng the perforated tubular 

Hners within the interior of one or nrxxe of the perforated tubuiars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or mora solid tubular members, each solid tubular member induding one or 

mors external seals; 

two or more perforated tubular members each IrKduding redial passages 
coupled to the solid tubular members: and 

one or mm one-way valves for controliably fluididy ooupling the perforated 
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tubular members; and • 

a shoe cx)upied to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
memt>er5 are formed by a radial expansion plrocess performed within the wetlbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, corriprising: 

positioning one or more solid tubulars within the wellbore» the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars ead) including one or nnore radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

IS fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of tiie producing zones ttiat has been depleted. 

67. A mettxxj of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or rnofs solid tubulars wittiin the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the solid tubulars and tt)e perforated tubulars 
within the wellbore; 
30 fluididy coupting the solid tubulars wifli the casing; 

fluididy coupling the perforated tubulars with tt>e solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subtenranean zone wKhln the welllxm; 

fluididy coupling at least one of the perforated tubulars with ttie producing 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
.been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subtenranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubuiars traversing the first subtenanean zone; 

meara for positioning one or nrKm perforated tubulars each including one or 
10 more radial passages witttin the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of flie solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidlcly coupling the perforated tubulars and the solid tubulars; 
15 means for preventing Vhe passage of fluids from the first subterranean zone to 

the second subtenranean zone within ttie wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
oneormoiBof the perforated tubulars; and 
20 means for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subtenanean 
zones in a wellbore, at least a portion of the wellbore Including a casing, comprising; 
25 means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or mors perforated tubulars each including one or 
more radial passages within the wellbore, ttie perforated tubulars traversing ttie 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluididy coupling ttie solid tubulars with the casing; 

means for fluididy coupling ttie perforated tubulars with the solid tubulars; 

means for fluididy Isolating ttie produdng subterranean zone from at least one 
ottier subterranean zone wtthin the wellbore; 
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means for fiuidiciy coupling at least one of the perforated tubutars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubutars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothermal energy from a subtenranean formation 
oontaining a source of geothem^l energy, comprising: 

10 a zonal isolatipn assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular memt>ers each including radial passage. 
15 coupled to the solid tubular meml}ers; and 

one or more perfbrated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
nnembers; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of We solid tubular members and the perforated tut>ular 

menrtbers are fonmed by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothenmat energy in a wellbore, comprising: 

25 positioning one or more sdid tubulars within the wellbore, the solid tubuiars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or nrK>re radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubuiars 

within the welIt>ore; 

fiuidiciy coupling the perforated tubuiars and the primary solid tubulars; 
preventing the passage of fluids from the first subten^nean zone to ttie second 
subtenranean zone within the wellbore external to the primary solid tubulars and 



perforated tubulars; and 

positioning one or mofs perforated tubular llrters within the interior of one or 
mora of the perforated tubulars; and 

radially expanding and plastically defontiing the perforated tubular liners within 
5 the interior of one or nrme of the perforated tubulars.* 

72. A metliod of extracting geotherrrial energy from a subtenranean geothenmal 
zone in a welibore, at least a portion of the weliboie including a casing, comprising; 

positioning one or more solid tubulars within the welR)ore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbpre, the perforated tubulars traversing the subterranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weiibore; 
15 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean geothemnal zone from at least one other 
subterranean zone within the weiibore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
20 geothenmal zone. 

73. A system for Isolating a first subterranean zone from a second geothennal 
subterranean zone in a weltbore, comprising: 

nreans for positioning one or rnore solid tubuiars within the weiibore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Induding one or 
more radial passages v\^thin the weiibore, ttie peribrated tubulars traversing the second 
geothemial subtenranean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
30 tubulars wiUiin the weiibore; 

means fbr fluididy coupling ttie perforated tubulars and the sdid tubulars; and 

means for preventing the passage of fluids firom ttte first subterranean zone to 
the second geothermal subterranean zone wittiin tiie weiibore extemal to the primary 
solid tubulars and perforated tubuiars. 
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74. A system for extractir^ geothermal energy from a subterranean geothern^l 
zone in a wellboie, at least a portion of the wellbore inctuding a casing, comprising; 

5 means for positioning one or more soiid tubuiars within the welibore; 

means for positioning one or nfx>re perforated tubuiars each including one or 
mofB radial passages wtthin the wellbore^ the perforated tubuiars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid taibulars and the 
10 perforated tubuiars within the wellbore; 

means for fluMidy coupling the solid tubuiars virtth the casing; 
means for fluididy coupling the perforated tubuiars with the solid tubuiars; 
means for fluidicly isolating ttie sutrtenanean geothermal zone from at least one 
other subtennanean zone within the weHbora; and 
15 means for fluidicly coupling at* least one of the perforated tubuiars with the 

subtenranean geothermal zone. 

75. An apparatus, corrv>rising: 

a zonal isolation assembly corrqDrising: 
20 one or more solid tabular members, each solid tubular menr^r including one or 

more external seals; 

one or more perforated tubular members each Including one or more radial 
passages coupled to tiie solid tubular members; and 

a shoe cmj(^ to the zonal Isolation assembly; 
25 wherein at least one of ttie solid tubular menfU)ers and the perforated tubular 

members are fcKmed by a radial expansion process performed within the wellbore; and 

wherein the radial passage erf at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second subtenranean 
zone in a welibore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone; 
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posittoning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the primary solid tubulars and p^forated 
5 tubulars within the wellbore; 

nuididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenraneain zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages ^ at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extradir^ materials from a producing subtetrranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within ttie wellbore: 
posrUonlhg one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tutKjIars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one other 
subteranean zone wthin the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

monitoring the operiatlng temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolating a first subtenanean. zone from a second subtennanean 
zooB in a wellbore, comprising: 
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means for positioning one or more solid tubuiars within the welibore. the solid 
tubuiars traversing the first subten^ean zone; 

means for positioning one or more perforated tubuiars within the welibore each ^ 
including one ormore radial passages, the perforated tubuiars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
tubuiars within the welibore; 

means forflukfldy coupting^the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 * the second subtenBnean zone within the welibore external to the solid tubuiars and 
perforated tubuiars; and 

means for cleaning materials from the radial passages of at least one of thb 
pbrforaled tubuiars by further radial expansion of the perforated tubuiars within the 
welibore. 

15 

79. A systern for extracting materials from a producing subterranean zone in a 
welibore, at least a portion of the welibore Including a casing, comprising; 

means for positioning one or more solid tubuiars within the welibore; 

means for posiOontng one or more perforated tubuiars within the welibore each 
20 including one or more radial passages, the perforated tubuiars traversing the prtxiucing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within ttie welibore; 

means for fluididy coupling the solid tubuiars with the casing; 
25 means for fluididy coupling the perforated tubuiars with the sdid tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the welibore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subtenanean zone; and 
30 emans for deaning materials from the radial passages of at least one of the perforated ^ 
tubuiars by further radial expansion of the perforated tubuiars wittiin the weilbore. 
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